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PREFACE 

Computer knowledge like all scientific knowledge has maintained its importance 
in this modem age because of its utility in every day dealings. This branch of 
knowledge has shown its impact on almost all modem fields of research. 

I thank Almighty God, who has given me ability to frame this study book to 
help the student of XII year studying Computer Science. It is in accordance with 

the latest syllabus of F.B.I.S.E. Islamabad and B.B.I.S.E Quetta. 

I have framed this book with sheer sincerity and utmost effort to help the 
students in achieving their objectives. I have tried to put the matter in an easy 
language. An important feature of this Study Book is. it consist of two parts first 
part covers Brief knowledge of C-Language which includes History of C- 
Language, Variable, Decision structures, Looping structure, ArTay, String, 
Function and File handling, and Second part covers brief knowledge of Database 
Which includes concept of Traditional File Processing, DBMS, RDBMS, Table, 
Form, Querry, and Reports etc. A. the end of the book, Syllabus has been given 
for further guidance. Following sources and books are consulted for the 

preparation and compilation of this guide. 

> Internet 

> Turbo C by Robert Lafore 

I do hope this study guide will equip the 
knowledge about the basics of Computer Programming to further 

win favour and admiration from the students. y gg 
improvement is however invited. 


FAISAL MANZOOR** ^ „ ft 

Head of Computer Science Deptt: F.G Degree College Quetta Cantt 

Ex-LAN Administrator SBK Women’s University Quetta. 

Member of NTS, 

Exhibiter in ITCN Asia 2004 

e-mail: misterfaisal@hotmail.com , faisal mnz2001@vahoo.com 
Face Book ID: Sheikh Faisal Manzoor, Cell No: 03337926605 


Scanned by CamScanner 


Fundamentals of C-Language And Database 


INDEX 

CHAPTER 1 

INTRODUCTION TO C-LANGUAGE S 

Computer languages, Machine Language 5 
low-level lar.guage(Assembly), 5 
High Level Language 5 

Language Translators/ Processors, Assembler 7 
. Definition, History of C-Language 8 
Basic Structure of C-Language 8 
MainQ function, pre processor directive 9 
#include , # define 9 
Header files, stdio, conio.h, string.h math.h 10 
Integrated Development Environment 10 
Steps of creating C-Program 11 
Printf(), scanf(), clrscr() 11 

CHAPTER 2 

FUNDAMENTALS OF C-LANGUAGE 12 

Constant, numeric, character constant 12 

Variable, rules of naming variable 13 

Variable declaration 13 

Variable initialization, datatypes 14 

Types of variable 14 

Int, long int, unsigned int, float, double 15 

Overflow and underflow, format specifier 16 

Field width specifier, escape sequence 17 

Expression, operator, arithmetic operator 18 

Precedence of arithmetic operators 19 

Assignment operator,arithmetic assignment 20 

Relational operator, > operator 21 

>= operator, < operator, <= operator 22 

= = operator. != operator 23 

Logical operator, AND (&&) 23 

OR (II), NOT (!) 24 

Increment (++), decrement (- -) operator 24 

Postfix and prefix increment operator 25 

Postfix and prefix decrement operator 25 

Types of Emir, Syntax error 26 

Logical error, runtime error 26 

CHAPTER 3 

LOOPS 27 __ 


Control Structures 27 

Sequential, Repetition, Selection structure 27 

Loop, for loop 27 

Syntax, Example Program of For loop 28 

While loop 28 

Syntax, example program of while loop 28 

Do while loop 29 

Syntax, example program of do while loop 29 


Nested loop 30 

Syntax, example program of nested loop 30 

CHAPTER 4 

CHOICES AND DECISION 31 


Selection structure . IF statement 31 
Syntax, example program of IF 31 
If .. else statement 32 

Syntax, example program of lF.else 32 
Else... if statement 33 

Syntax, example program of else... if 33 
Switch statemeni 34 
Syntax, example program of switch 34 
Conditional operator (?) 35 

Syntax of conditional operator 35 
Example program of conditional operator 36 
Getch(), getcheQ 36 

CHAPTER 5 

ARRAY AND STRINGS 37 


Array, types of array 37 

One dimensional array, declaration 37 
Initialization of ID array 37 
Two dimensional array 38 
Declaration, initialization of 2D array 38 
String, string declaration, siring initialization 39 
Array of strings, array of string declaration 39 
Array of siring initialization 39 

String functions, gets(), puts() 40 
StrlenQ. strrev(), strcpyO, strcmpO 40 
difference between scanf() and gets() 40 
Comments , types of comments 41 
Single line comments, multi line comments 41 


CHAPTER 6 
FUNCTIONS 42 


Function, advantages of function 42 
Types of Function, Built in function 42 
User defined function 42 
Structure / Parts of function 43 
Function prototype, Function call 43 
Function definition 44 

Local variable, Global variable 44 
Argument, Parameters 45 
Calling Function and passing arguments 46 

CHAPTER 7 

FILE MANAGEMENT 48 


File , types of file 48 
Text file, binary file 48 

Sequential access method 48 


Scanned by CamScanner 



4 Fundamentals of C-Language And baiaba 


Random Access Method 48 
d ntpr File access methods 49 
FopenO function, fclose(J function 50 
Character Input/ Output, putcQ function 50 
Getc() function 51 

String input / output 52 

FputsQ function, fgetsQ function 53 
Formatted input / output. fprintfO 54 
FscanfO function 55 
BOF & EOF 56 


PART- n (DATABSE USING MS-ACCESS) 
CHAPTER 8 

INTRODUCTION TO DATABASE 57 


CHAPTER 10 

INTRODUCTION TO TABLES 7 d 

Tables, Creating table in design view 74 75 
Datatypes used in MS-Access 76 
Field properties, input Mask 77 

Validation Rule, indexes 78 
Indexing, Assinging primary key 7 g 
Creating table relationship 83 

Referential integrity 85 

CHAPTER 11 
QUERRIES 89 


Traditinal File Processing 57 

Problems of Traditional File Processing 57 

Data redundancy, data inconsistency 57 

Database, DBMS 58 

Advantages of database system / DBMS 59 

Disadvantages of DBMS 60 

RDBMS,Table, Field, Tuple , Record, Entity 61 

Attribute Primary Key 62 

Candidate key, Alternate 62 

Composite Primary Key, Secondary key 63 

Foreign key, Degree of Relation 63 

Cardinality of Relation 63 

ER Model, ER Diagram, Relationship 64 

Type of Relationship 64 

One-lo-many relationship 64 

Many to Many, One-to-one relationship 65 

Schema, Data Dictionary, SQL, DDL 66 

DML Commands, DCL Commands 67 

Database Administrator 68 

Responsibilities of DBA 68 

Normalization 69 

CHAPTER 9 

INTRODUCTION TO ACCESS 70 _ 

Definition of Ms-Access 70 
Database Window 72 

Database objects , table 72 
Querries 73 
Forms 73 

Reports 73 


Quemes, Advantages of using Query 89 
Creating Query in Design view 89 
Wildcards 91 
Querry wizard 91 
Calculated field 93 

CHAPTER 12 

USING FORMS 94 


Forms, Advantages of forms 94 
Creating form using wizard 94 
Types of form 95 
Creating form using design view 97 
Listbox, combo box 100 
Check box, option buttons 103 
Command button 106 

Subform J07 

CHAPTER 13 
REPORTS 114 


Report, Advantages of using report 114 
Advantages of using Reports 114 
Creating reports in design view 117 
Printing Reports 118 

IMPORTANT ABBREVIATIONS 119 
ASCH TABLE 119 
IMPORTANT FORMULAS 120 
IMPORTATANT SERIES 120 


Scanned by CamScanner 



CHAPTER 1 

INTRODUCTION to c-language 

COMPUTER LANGUAGES 

Computer Languages are used to develop software. They provide a facility to write 

a programming code in a software development process. Following are the main 
programming languages. 

1-Machine Language 2-Low-level Language 3-High Level Language 

1- MACHINE LANGUAGE 

Machine Language is a fundamental language of computer that consist of a set of 
instructions that is written in binary codes i.e. (0,1). The computer directly 
understands machine language without using any translation program. 

The main advantage of machine language is that it is very fast in execution 
because its instructions are directly understandable by the computer. However, it 
has some limitations and disadvantages for example a program written in machine 
language is machine dependent i.e a program written in one computer cannot be run 
to another computer (with respect to its internal design of computer). Second 
disadvantage is that it is very difficult to write and understand the code of machine , 
language. 

2- LOW -LEVEL LANGUAGE (ASSEMBLY LANGUAGE) 

The low level language (Assembly Language) was developed to replace machine 
codes by set of symbols, which are more meaningful as compared to machine codes 
and could easily be handled by the programmer. Set of symbols used in assembly 
language is known as mnemonic codes, e.g SUB is used for subtract etc. Assembly 
language varies from computer to computer (with respect to internal design of 
computer. 
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Disadvantages of High Level Language 

1- We can not develop system software using high level language. 

2- We can not control hardware component through high level language 

3- Limited to the development of programs that solve the particular problems of 
user. 

LANGUAGE TRANSLATORS / LANGUAGE PROCESSORS 
A program written by a programmer in Assembly language or any high level 
language is called a source program, which is not directly understandable by the 
computer. Language translators are used to convert the source code into machine 
code and make a computer capable to understand the instructions so language 
translators can be categories as system software. There are three types of Language 
translators as follows: 

1-Assembler 2-Compiler 3-Interpreter 

1- ASSEMBLER 

Assembler is a language translator that lies in a category of system software. It is 
used to translate assembly language instructions into machine codes. TASM and 
MASM are the example of assembler. 

2- COMPILER 

A compiler is a high-level language translator program. It translates a whole high 
level language program at once into machine language before the execution and 
generates the object file if there is no error in the source code. The compiler 
translates source code and keeps record of syntax error and displays error list at the 
end of compilation if there is any error in the program. The object code (machine 
code) then can be converted into executable form with the help of a linker. 
Compiler is used in C-language as a language translator. 

3- INTERPRETER 

Interpreter is a high-level language translator program that translates a high-level 
language program into machine code one line at a time. Each line is executed after 
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it is translated it does not create an object code file. Interpreters are comparatively 
lower than compilers because each line is translated every time the program is , 0 
be run Interpreter is used in BASIC language as a language translator. 

DEFINITION OF C-LANGUAGE: 

C-Language is a highly structured computer language that can be categories as a 
Mid-level programming language. It combines the features of High-level and Low- 
level language that enable us to write application as well as system programs. 

All the instructions in C-language are written in small letters because it is a case 
sensitive language. One of the major advantages is that its program is portable 
which means the program written on one system can run on another. 

HISTORY 

C-Language was developed by Dennis Ritchie at Bell Laboratories in early 1970s 
(i.e 1972) to develop the Unix operating system and run on PDP-11 computer, 
manufactured by DEC( Digital Equipment Corporation). 

BASIC STRUCTURE OF C-PROGRAM / GENERAL FORM OF C- 

PROGRAM: 

#include<stdio.h> 
void main (void) 

{ 

Body of program / statements 

} 

EXPLANATION OF BASIC STRUCTURE 

1- # sign indicates that it is a pre-processor directive also known as compiler 
directive that is the instruction for compiler itself. 

2- include<stdio.h> indicates to include the header file, Standard Input Output to 
the user’s program. 

3- void main(void) indicates that it is a main function heading from where the 
execution starts when the program runs. 
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4- ( Ldt biacc indicates the start of the program and Right brace } indicates the 
end of the program. 

5- ; semicolon is used as a statement terminator. 
main() FUNCTION 

All C programs contain one compulsory function that is known as main function. 
main() function indicates the beginning of C-program. When we execute the 
program, first of all the operating system passes the control to the main function 
after that the remaining execution takes place. 

PRE-PROCESSOR DIRECTIVES / COMPILER DIRECTIVES 

Pre-Processor directives are the instructions to the compiler itself. These 
instructions inform the compiler to take necessary action before compiling the 
program (source code). Pre-processor directives always start with # sign. They are 
also known as compiler directives. 

There are many pre-processor directives but the most common are as follows: 

1- #include 2- #define 

1- THE #include directive 

The #include directive is used to include header files such as stdio.h, conio.h etc in 
the program. Header file is any external file stored on disk, whose contents are 
included into the program by the use of #include pre-processor directive. 

2- THE #define directive 

The #define directive is used to declare a symbolic constant which is also called 
macro. This directive is usually used before main function but it can be used 
anywhere in the program, 
e g #define PI 3.144. 

PI is used for 3.144 in the program. 
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HEADER FILE 

C-language comes with a number of header files which are also known as library 
files. These files contain the definition of functions like stdio.h header files contains 
the definition of printf() function. We request the use of a header file in our 
program by including it, with the C preprocessing directive ^include'. 

Some common header files are: 

1- #include<stdio.h> stands for Standard Input Output.Header contains the 
definition of functions such as printf(). scanf() etc. It must be included in order to 
use these functions in the program. 

2- #include<conio.h> 

stands for Consol Input Output.Header contains the definition of functions such as 
getch(), clrscrO, gotoxyO etc. 

3- #include<string.h> 

string h header file contains the definition of functions related to string such as 
gets(), puts(), strcmpO, strcpyO etc. 

4- #include<math.h> 

math h header file contains the definition of functions related to mathematics such 
as sqrt(), cos(), tan(), pow() etc. 

IDE (Integrated Development Environment) 

IDE refers to software used to facilitate software development. IDE utilities such as 
a source code editor, or text editor program designed to edit source code, compiler 
is used to compile a source code and linker to link and execute the program by 
pressing specific key combination like Alt+F9 is used to compile, Ctrl+F9 is used to 
link and execute and AU+F5 is used to see the output screen. More over IDE’s 
screen also displays menu to use different options such as save, open, search, 

compile. 
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STEPS OF CREATING C-PROGRAM 

1- First of all we write and save the source code using the IDE’s editor. 

2- After writing the code it has to be translated into machine code, so it is 
compiled by pressing Alt+F9. 

3- After compilation, the compiler shows the list of errors, if there is any syntax 
error in the program, otherwise it creates an object file having the extension .obj. 

4- Finally we link the object file by pressing Ctrl+F9. The linker combines the file 
with various other files making the resulting executable file having the 
extension .exe. 

5- We can see the output screen by pressing Alt+F5. 


Source Code Object Code Executable Code 



printf() function 

printf() is an output function that is used to display the data on the standard output 
device i.e monitor in a specified format. It is also called the formatted output 
function. The definition of printf() function is in ‘stdio.h’ file, so #include<stdio.h> 
is included in the program in order to use the printf() function. 

scanf() function 

scanf() function is an input function that is used to get values from the keyboard and 
store into variables during the execution of program. Scanf() function can read the 
values of any possible variable type i.e int, float, and char etc .The definition of 
scanf() function is in ‘stdio.h’ header file, so #include<stdio.h> is included in the 
program in order to use the scanf() function. 
clrscr() function 

clrscr() function is used to clear the output screen i.e console. The definition of 
clrscrO function is in ‘conio.h’ header f.le, so #include<conio.h> is included in the 
program in order to use the clrscrf) function. 
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CHAPTER 2 

FUNDAMENTALS OF C-LANGUAGE 


CONSTANTS 

Constants are the quantities whose values do not change during the execution of a 
program. It has of two types 

1- NUMERIC CONSTANT 

Numeric constants are those constants which can be mathematically operated i.e 
addition, subtraction, multiplication etc can be performed on this type of constant. It 
also consists of two types: 

i) Integer Numeric Constant 

Integer numeric constants are the constants which do not have a decimal point in it. 
It represents values that are counted, like the number of students in a class. Integer 
constant may have negative or positive nature but cannot include commas or 
decimal point in it. E.g 

456.78 is an invalid integer constant because integer does not have decimal point in 
it. Similarly 4,325 is also invalid integer constant because integer does not have 
comma in it. 

ii) Float Numeric Constant 

Floating point numeric constants are the constants which include decimal point in it. 
It represents values that are measured like the height of a person etc. 

2- CHARACTER CONSTANT 

Character constants are the constants that cannot be mathematically manipulated. It 
is further sub-divided into two types: 

i) Character ' ' / 

A type of data having a single length and must be enclosed within single inverted 
commas. Character constants can include digits from 0-9, upper case letters fro 
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A .z, lower case leUers from a-z. punctuation symbols such as semicolon, comma 
etc and special symbols such as c tc. 

ii) String 

Sequence or combination of characters is said to be a string. It’s a type of data 
having variable length and must be enclosed with double inverted commas. Fields 
like name, father’s name, address etc is stored in string. 

VARIABLE 

A variable is a memory space identified by a name, used to store certain kind of 
data. Each variable in C has a specific type, which determines the size and layout of 
the variables memory, the range of values that can be stored within that memory. 

RULES FOR NAMING A VARIABLE / VARIABLE NAME 
CONVENTIONS 

1- A variable must begin with a character letter or underscore( _ ). Remaining 
characters may consist of digits, characters, underscore etc. 

2- Only underscore can be used as a special symbol. 

3- The length of a variable may vary but only the first 31 characters are significant. 

4- Both upper case and lower case letters are allowed. 

5- Reserved words such as for, void, int etc are not allowed. 

VARIABLE DECLARATION IN C 

All variables must be declared before we use them in C program. A declaration 
specifies a data type, and a list of one or more variables of that type as follows: 
data type variable_list; 

Here, type must be a valid C data type including char, int, float, double etc, and 
variablejist may consist of one or more variable names separated by commas. 
Some valid variable declarations along with their definition are shown here: 

i.j.k; 
char c, ch; 
float f, salary; 
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VARIABLE INITIALIZATION IN C 

Variables are initialized (assigned a value) with an equal sign followed by a 
constant expression. The general form of initialization is: 
variable_name = value; 

Variables can be initialized (assigned an initial value) in their declaration as 
follows: 

type variable_name = value; 

Some examples are: 

int d = 3, f = 5; /* initializing d and f. */ 

double pi = 3.14159; /* the variable pi will store the value 3.14159. */ 

char x = 'x'; /* the variable x has the value 'x\ */ 

#include <stdio.h> 

#include<conio.h> 
void main (void) 

{ 

int a, b; 
int c; 
float f; 
clrscr(); 
a = 10; 
b = 20; 
c = a + b; 

printf( r 'value of c : %d \n", c); 
f= 70.0/3.0; 

printf("value off : %f \n", f); 

} 

DATATYPES / TYPES OF VARIABLE IN C-LANGUAGE 

C provides three types of variable OR There are three basic data type in C- 

language. 

1- Integer 

Integer variable or data type is used to store numbers with out decimal points i.e the 
whole number. It may store positive or negative value. Depending upon the 
maximum and minimum values, following are the types of integer data type in C: 
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It is a type of integer data type that occupies 2 bytes in memory. It can store values 
from 32768 to 32767. int data type is used to store number with out decimal points 

i e the whoie number - ^ may store positive or negative value. 

ii) long int 

It is a type of integer data type that occupies 4 bytes in memory. It can store value 
from -2147483648 to 2147483647. long int data type is used to store numbers with 
out decimal points i.e the whole numbers. It may store positive or negative value. 

iii) unsigned int 

It is a type of integer data type that occupies 2 bytes in memory. It can store values 
from 0 to 65535. unsigned int data type is used to store number with out decimal 
points. It only stores positive values. 

2- Float / Real Number 

Float data type is used to store numbers with decimal point i.e real numbers. It can 
store positive as well as negative real numbers. Depending upon the maximum and 
minimum values, following are the types of float data types in C. 

i) float 

It is a type of float / real number data type that occupies 4 bytes in memory. It 
stores values from 10 w to 10 38 with 6 or 7 digits of precision, float data type is 
used to store number with decimal point i.e real number. It can be either positive or 

negative real numbers. 


ii) double 

It is a type of float / real number data type that occupies 8 bytes in memory. It 
stores values from lO' 308 to 10 388 with 15 digits of precision, double data type is 

. Hprimal point i.e real number. It can be either positive or 

used to store number with decimal p 

negative real numbers. 
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iiii long double 

I, is 3 tape of Hoai / real number data type that occup.es 10 bytes in memory 
SIOf es values from lOr"* lo 10 4 ’' 2 with 30 digits of precision. Long double data 
!%pe is used to store number with decimal point i.e real number. It can be either 
positive or negative real numbers. 


3- Character 

Character % an able or data t>pe is used to store single character. A character v ariable 
onl> occupies one byte in memory . 

OVERFLOW & UNDERFLOW 

Each t\pe of numeric variable has a minimum and maximum limit. Any value 
between these limi ts can be assigned to it When a value that is assigned to a 
\anable exceeds the limits, an error occurs. When the value is more than the 
maximum limi t an overflow error occurs. Similarly, when the value is less than the 
minimum limi t an underflow error occurs. 

FORMAT SPECIFIER 

Format specifier is used to control the format used by printf() to print out a 
particular variable value. It can also be used in other functions like scanf(). Id 
general, the format specifier should be matched to the type of variable you are 
printing. List of format specifiers used in c-language is as follows: 


%i OR 
%d 

Used for integer 

%u 

Used for unsigned integer 

%f 

Used for floating point value 

‘ %ld 

Used for long integer 

r%Lf 

Used for long double 
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%e 

r -- 

Used lor lloating point (exponential notation) 

%g 

It is used lor lloating point value (print exponential notation 


or floating point value whichever is shorter) 

%c 

Used tor single character 

%s 

Used for string 

%x 

Used for unsigned hexadecimal integer 

%0 

Used tor unsigned Octal integer 

%p 

Used for pointer 


FIELD WIDTH SPECIFIER 

Field width specifier is used to specify position (length) for a number. In other 
words it is used to fix place for the value of a variable, for example let a=20 then 
printf( %8d ,a); will case eight character positions to be reserved on the screen and 
the value of variable is printed after 8 spaces. Field width specifier can also be used 
with floating point variable to fix the digits before as well as after the decimal point. 
For example let a= 10.4353 then printf(“%8.3f\a) will display the value of a 
variable after 8 spaces and only 3 digit will be displayed after decimal point. 

ESCAPE SEQUENCE 

Escape sequences are the codes used to specify certain actions such as new line or 
to print certain characters like “ ’’(double quotes). The combination of back slash (\) 
and the character followed by it is known as an escape sequence. The back slash (\) 
indicates that a special effect is needed and the character following the back slash 
specifies what to do. Following are the commonly used escape sequences used in c- 

language. _ 


\a 

“a” stands for alert or alarm. This character causes a beep 
sound in the computer internal speaker.-- 

\b 

“b” stands for Backspace. This escape sequence causes the 
nirsnr to move one spaceJiack.- 

\f 

“f ' stands for FomFecd. This escape sequence leaves one 
blank paper on the printer attached with computer wh.le- 
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printing. 

\n 

“n” stands for New line. It moves the cursor to the beginning 
of next line. 

\r 

It is used for Carriage return.. It moves the cursor to the 
beginning of the line. 

\t 

“t” stands for tab. This escape sequence causes the cursor to 
move one tab forward. 

\\ 

There are two backslash characters. One is used as control 
character and second is used to print a back slash ‘V 
character. 

V 

This escape sequence is used to print a single quotation mark 

V 

This escape sequence is used to print Double quotation mark. 


EXPRESSION 

Expression consists of operator and operand (constant or variable). For example 
10 + 20 is an expression in which + is an operator, where as 10 and 20 are operands. 

OPERATORS 

An operator is a symbol that tells the compiler to perform specific operation like 
mathematical operation, assignment operation, logical operation etc. C language is 
rich in built-in operators and provides following type of operators: 

1 - Arithmetic Operator 2- Assignment Operator 3- Relational Operator 
4- Logical Operator 5- Increment and Decrement operator 

1- ARITHMETIC OPERATOR 

Arithmetic .operators are used to perform arithmetic operations such as addition, 
subtraction, multiplication etc 

Following table shows all the arithmetic operators supported by C language. 
Assume variable A holds 10 and variable B holds 20 then: 


Operator 

Description 

Example 

+ 

Used for Addition. 

A + B will give 30 

- 

Used for Subtraction. 

A - B will give -10 

* 

Used for Multiplication. 

A * B will give 200 

| / 

Divide numerator by de-numerator 

B / A will give 2 

r % 

Modulus Operator and remainder of after 
an integer division 

B % A will give 0 
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Example program to understand all the arithmetic operators available in C 
programming language: 

#include <stdio.h> 

#include <conio.h> 

Void main(void) 

{ 

int a = 21; 
int b = 10; 

int c; < 

clrscr () ; 
c = a + b; 

("Line 1 — Value of c is %d\n", c ) ; 
c = a - b; 

printf("Line 2 - Value of c is %d\n", c ); 
c = a * b; 

printf("Line 3 - Value of c is %d\n", c ); 
c = a / b; 

printf ("Line 4 - Value of c is %d\n'\, c ); 
c = a % b; 

printf("Line 5 - Value of c is %d\n", c ); 


) 

COMPOUND ARITHMETIC EXPRESSION 

An Expression which comprises of different arithmetic operators is said to be a 
compound arithmetic expression e.g 6+6 * 4 % 2 

PRECEDENCE OF ARITHMETIC OPERATORS 


Precedence determines which operator is used first in a compound expression. 
There are two precedence levels for arithmetic operators that are high and low. The 
high priority operators are *, /, % and low priority operators are + and When a 
compound expression is evaluate, all high-priority operators are performed first in 
order in which they appeared and then all low-priority operators are carried out, if 
there is bracket in the expression then the expression inside the bracket is evaluated 
first. 


:60 - 4 + 2 * 10 + 5 % 2 

1 st 

2*10 is solved 

60-4 + 20 + 5%2 

2 nd 

5%2 is solved 

60-4 + 20+1 

3 rd 

60-4 is solved 

56 + 20 + 1 

4 th 

56+20 is solved 

76 + 1 = 77 answer 
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Example 2:60 - (4 + 2) * 10 + 5 % 2 
60-6 * 10 + 5 % 2 
60 — 60 + 5 % 2 
60 -60 + 1 
0+1 = 1 answer 


1 M brackets (4+2) is solved 
2 n ‘ 1 6*10 is solved 
3 rd 5%2 is solved 
4rth 60-6- solved 


2- ASSIGNMENT OPERATOR ( = ) 

= sign is used as an assignment operator in C-language. It is used to assign a value 
to a variable. For example z = 10, here 10 is a value which is assigned to a variable 

z. 

The value that can be written on the left hand side of assignment operator is 
known as Lvalue and the value that can be written on the right hand side of 
assignment operator is known as Rvalue. Here it should be noticed that Lvalue can 
never be a constant value or can never be an expression or formula e.g: 
10 = a is a wrong statement because Lvalue is a constant. It can be written as a=10. 

Similarly b+c = a is a wrong statement because Lvalue is an expression/formula. 
It should be written as a=b+c 


Arithmetic assignment operator 

Arithmetic Assignment operator is the combination of arithmetic operator and 
assignment operator. They are also called compound assignment operator. 
Following operators are used as arithmetic assignment operator: 

+= is used for addition assignment 
-= is used for subtraction assignment 
*= is used for multiplication assignment 
/= is used for division assignment 
%= is used for remainder assignment 
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The above operators are used whenever the same variable appears on both side of 
the operator for example: 

a-a+10 can be is written as a+=10 

num=num/100 can be written as num/=100 

x=x-y can be written as x-=y 

Multiple Assignment / Compound Assignment 

If more than one assignment operator(=) appears in an expression, then each 
assignment ope?ator(=) performs an assignment operation e.g a=b=c=d=50, here the 
value 50 is assigned to variable d then the value of variable d is assigned to variable 
c and so on. 

3- RELATIONAL OPERATORS 

Relational operators are used to compare two values of same type. They are also 
known as comparison operators. When they are used in an expression they return a 
boolean value (0 or 1) which states the result of the comparison (e.g. 4 > 3 can be 
read as 4 is greater than 3, that returns true or 1). Following relational operators are 
use in C: 

i) > operator 

It is a type of relational operator. > sign is used for greater than. It returns true if 
1 st value is greater than the 2 nd value otherwise it returns false value. True is 
represented by binary “1” and false is represented by binary “0” for example 
100 >20 will return True (1) 

30 > 30 will return False (0) 

10 >5 will return True (1) 
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ii) >= operator 

It is a type of relational operator. >= sign is used for greater than or equal to. it 
returns true if 1 st value is greater than or equal to the 2 n ' 1 value otherwise it returns 
false value. True is represented by binary “1” and false is represented by binary “0” 
for example 

100 >=20 will return True (1) 

30 >= 30 will return True (1) 

10 >= 5 will return True (1) 

iii) < operator 

It is a type of relational operator. < sign is used for less than. It returns true if 1" 
value is smaller than the 2 nd value otherwise it returns false value. True is 
represented by binary “1” and false is represented by binary “0” for example 
100 <20 will return False (0) 

30 < 30 will return False (0) 

It) < 5 will return False (0) 

iv) <= operator 

It is a type of relational operator. <= sign is used for less than or equal to. It 
returns true if 1 st value is smaller than or equal to the 2 nd value otherwise it returns 
false value. True is represented by binary 1 and false is represented by binary 0 
for example 

100 <= 20 will return False (0) 

30 <=30 will return True (1) 

10 <= 5 will return False (0) 
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v) = = operator 

It is a type ol relational operator. = = sign is used for equal to. It returns true if T' 
\alue is equal to the 2 \alue otherwise it returns false. True is represented by 
binary *T* and false is represented by binary "0" for example 
UX) = = 20 will return False (0) 

30 = =30 will return True (1) 

10 =? = 5 will return False (0) 


vi) ! = operator 

It is a type of relational operator. ! = sign is used for Not equal to. It returns true if 
P ! value is not equal to the 2 ni1 value otherwise it returns false. True is represented 
bv binary "I” and false is represented by binary “0" for example 
100! = 20 will return True (1) 

30 ! =30 will return False (0) 

10 ! = 5 will return True (1) 


4- LOGICAL OPERATORS 

These operators are used for forming compound conditions. In other words these 
operators are used.to combine two or more conditions. Logical operators are 


i) AND (&&) 

It is a type of logical operator. && sign is used for AND. It is used to combine two 
relational expressions OR we can say that it used for forming compound conditions. 
If both conditions are true then it returns True. If any of the condition is false then it 


returns false for example: 

(10< 15) && (5= =5) 
(10<15)&& (5 >5) 
( 121 != 120 ) && ( 91 < 91 ) 


will return 
will return 
will return 


True (1) 
False (0) 
False (0) 
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iil OR (I I) 

1 , 1S a l>pe of logical operator. I I sign is used for OR. It is used to combine two 


relational expressions OR we can say that it used for forming compound conditions. 
If both conditions are false then it returns false. If any of the condition is true then it 

returns true, for example: 



(10< 15) 11 (5= =5) 

will return 

True (1) 

(10<15)N(5>5) 

will return 

True (1) 

(1211=120) 11 (91<91) 

will return 

True (1) 

iii) NOT (!) 



It is a type of logical operator. ! sign 

is used for NOT. It is used to inverse the 

result. If the result is true it inverses 

into false, and if the result is false then it 

inverses into true, for example: 



!((10<15)&& (5= =5)) 

will return 

False (0) 

! ((10<15) && (5 >5)) 

will return 

True (1) 

! ((1211=120) && (91<91)) 

will return 

True (1) 


Precedence of Logical Operators 

In an expression containing several logical operators, then the expression is 
evaluated according to precedence. In C-language !(NOT) has the highest priority, 
&& (AND) has the next highest priority and II (OR) has the lowest priority. 

5- INCREMENT ( ++ ) AND DECREMENT (- -) OPERATOR 

The increment operator is represented by ++ and used to add 1 to the previous valu 

of variable, for example if a=10 and we write a++ then the value of variable a in 

memory becomes 11. 

' The decrement operator is represented by - - and used to subtract 1 to the previ 
value of variable, for example if n=10 and we write n— then the value of vari 
‘n’ in memory becomes 9. 
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Postfix and Prefix Increment Operator 

When the increment operator (++) appears after the variable like n++ then its said to 
be a postfix increment operator In postfix increment operator the increment occurs 
after the variable s value is used in the expression for example if b=10 and we write 

a ”k ++ ’ ^ ien ^ irst va ^ ue of variable l b’ which is 10 is assigned to variable ‘a’ 
then the increment occurs in the variable V and the value of ‘b’ becomes 11. 

When the increment operator (++) appears before the variable like ++n then it is 
said to be a prefix increment operator. In prefix increment operator the increment 
occurs before the variable’s value is used in the expression, for example if b=10 and 
we write a=++b; then first the increment occurs in value of variable ‘b’ and the 
value of variable b becomes 11 and then this value is assigned to variable ‘a’. 

Postfix and Prefix Decrement Operator 

When the decrement operator (-) appears after the variable like n- then it is said to 
be a postfix decrement operator. In postfix decrement operator the decrement 
occurs after the variable’s value is used in the expression for example if b=10 and 
we write a=b--; then first the value of variable ‘b’ which is 10 is assigned to 
variable ‘a’ then the decrement occurs in the variable ‘b’ and the value of ‘b’ 
becomes 9 

When the decrement operator (--) appears before the variable like ~n then it is 
said to be a prefix decrement operator. In prefix decrement operator the decrement 
occurs before the variable’s value is used in the expression, for example if b=10 and 
we write a=—b; then first the decrement occurs in value of variable ‘b’ and the value 
of variable ‘b’ becomes 9 and then this value is assigned to variable ‘a’. 

TESTING and debugging 

Testing and debugging are the important steps in developing programs. Testing 
oieans to check the program to make sure that the program performs the required 
task with out any error whereas debugging is the process of finding and removing 
the errors. 
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types of error 

Following are main types of errors. 

1- SYNTAX ERROR 

Syntax errors occur when the grammar (rules) of a computer language is not 
followed for example in the statement prinlf(“Pakistan”), the syntax error is 
‘missing statement’ i.e (;) semicolon is missing. Syntax errors are easily detectable 
by the language processor. The language processor displays error messages that 
indicate the number of statements having errors. 

2- LOGICAL ERROR 

The errors in the logic of the program are known as logical errors. These errors are 
very difficult to find out because the language processors cannot detect these types 
of errors. For example if the instruction should be a=b*c, but has been written as 
a=b+c then this error will not be detected by the language processor and the result 
would be incorrect. 

3- RUNTIME ERROR 

A run time error occurs during program execution when the program tries to do 
something the computer system cannot perform for example the runtime error 
occurs when the program tries to divide a number by zero, or when data is sent to 
the peripheral device which is off etc. 
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CHAPTER 3 
LOOPS 

CONTROL STRUCTURE 

The structure through which we can control the logical flow of a program is known 
as control structure. There are three basic control structures as follows: 

1- Sequential Structure 

It refers to the execution of statements in order in which they appear. These types of 
programs are also known as straight line” programs. 

2- Repetition Structure / Iterative Structure 

This structure provides the way to repeat one or more statements a required number 
of limes. It is also known as iterative structure. Loops are the example of such 
structure. 

3- Selection Structure / Decision Making Structure 

This structure allows selecting statements to execute based on some condition. If, 
else-if, switch etcare the examples of such structure. 

LOOP 

Loop is a mechanism that is used to repeat a statement or set of statements a 
number of times. Every loop has two important parts, one is the statement or block 
of statements that form a body of loop and the other is a loop condition that 
determines when to stop repeating a loop. Following are the types of loop used in c- 
language. 

1- For Loop 2- While Loop 3- Do While Loop 

1- FOR LOOP 

For loop is a type of loop that is used when the number of repetitions are known or 
predetermined before the execution of the program. It is also called counter loop. 
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Syntax / General form of For Loop 

for(exprl / initialization ; expr2 / condition ; expr3 / increment or decrement) 

{ 

Body of loop 

} 

Example program of For Loop. 

#include<stdio.h> 

#include<conio.h> 
void main() 

{ 

int i; 
clrscr(); 

for(i=l;i<=10;i++) 
printf(“Hello World”); 
getch(); 

} 

2- WHILE LOOP 

While loop is also known as conditional loop that is used when the number of 
repetitions are unknown before the execution of program. While loop is appropriate 
when the terminating condition occurs unexpectedly. 

Syntax / General form of While Loop 
while(condition/check) 

{ 

Body of loop 

} 

Example program of While Loop. 

#include<stdio.h> 

#include<conio.h> 
void main() 

{ 

int i; 

clrscr(); 

i=l; 
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while(i<=10) 

{ 

printf(“Hello World”); 
i++; 

} 

getch(); 

} 

3- DO WHILE LOOP 

Do while loop is similar to while loop, the only difference between the do while 
loop and other loops is that, in do while loop the body of the loop executes at least 
once whether the condition is true or false because in this loop the condition 
appears after the body of loop. 

Syntax / General form of Do While Loop 

do 

{ 

Body of loop 
} while(condition/check); 

Example program of Do While Loop. 

#include<stdio.h> 

#include<conio.h> 
void main() 

{ 

int i; 
clrscrf); 

i=l; 

do 

{ 

printf(“Hello World”); 
i++; 

}while(i<=10); 

getch(); 

} 
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nested loop 

a loop within another loop is know n as nested loop or internal loop. Nested loop 
can be of any kind. We can nest for loop inside a while loop or a do while loop or 
vice versa. 

Syntax / General form of Nested For loop 

for(initialization;condition/check;increment/decrement) 

{ 

for(initialization;condition/check;inciement/decrement) 

{ 

Body of loop 

} 

} 

Here it should be noted that the outer loop is executed first and inner/nested loop is 
completed first. 

Example program of Nested Loop. 

#include<stdio.h> 

#include<conio.h> 
void main() 

{ 

int i, j; 
clrscr(); 

for(i=l;i<=5;i++) 

{ 

for(j=l;j<=5;j++) 

{ 

printf(“\n%d,%d’\ij); 

} 

} 

getch(); 

} 
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CHAPTER 4 

CHOICES AND DECISIONS 

SELECTION STRUCTURE / DECISION MAKING 

Selection structure allows the nroprammor . . 

programmer to select a statement or block of 

statements to execute based on some condition. Selection structures are also known 

as branching or control structures. Follow,ng are the control structures used m C- 
language. 

1-if 2- if _.else 3-else...if 4-switch 5-conditional operator 

1- IF 

The basic if statement allows a program to execute a single or block of statements if 
a given condition is true. 

Syntax / General Form of If 

If(condition) 

{ 

Block of statements 

} 

Example program that reads a marks from user and print “Pass” if marks are 
above 32. 

void main() 

{ int m; 
clrscr(); 

printf(“Enter your marks”); 

scanf(“%d”,&m) 

if(m>32) 

{ 

printf(“Pass”); 

} 

} 
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2- If...else 

The if else statement allows one course of action to be followed if the condition is 
true and another to be executed if the condition is false. 

Syntax / General Form of If...else 
if(condition) 

{ 

Block of statements 

} 

else 

{ 

Block of statements 

} 

Example program that reads an integer from user and determine whether the 

number is Odd or Even using if-else statement. 

#include<stdio.h> 

#include<conio.h> 
void main() 

{ 

int number; 

clrscr(); 

printf(“Enter an integer number ”); 
scanf(“%d”,&number); 
if(number%2 == 0) 

printf(“The number you entered is Even”); 

} 

else 

^ printf(“The number you entered is Odd ); 

} 

getch(); 

} 
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3- Else...if 

In this structure th^ piogram checks the condition from the beginning If arty of the 
condition is true, the program executes the statements under the “if” of “else if’. If 
none ol the condition is true, then the program executes the statements following 
the final else. It has the following general form. 

Syntax / (kneral Form of If 

if(condition) 


Block of statements 


else if(condition) 

{ 

Block of statements 

} 

else if(condition) 

{ 

Block of statements 

} ' 
else 

{ 

Block of statements to be executed if none of 
the above Condition is true 

Example program to perform simple arithmetic operations by using “ if-el* 
if” . ' _ 

#include<stdio.h> 

#include<conio.h> 
void main(void) 

{ int numl,num2; 
char opt; 1 

clrscr(); „ _ , . 

printfr Enter 1st value, operator * 2nd value ), 

scanf(“%d %c %d”,&nbml,&opt,&num2), 

if(opt*-V) ^ 

1 printf(“A<t(l»iop ^\n4ml+hum2); 

) 


C 
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printf(“Subtraclion =%d”,numl- num2); 

) 

else if(opt= = **’) 

printf(“Multiplication =%d’\numl* num2); 

} 

else if(opt= = 7’) 

{ 

printf(“Division =%d”,numl/ num2); 

} 

else if(opt= = *%’ ) 

{ 

printfCRemainder =%d”,numl% num2); 

} 

else 

( 

printf(‘\n you entered invalid operator”); 

} 

getch(); 

} 

4- SWITCH 

The Switch statement is similar to else..if structure. It enables the program to select 
from multiple choices on a set of fixed values. The choices are called cases. We 
specify the possible choices in a switch statement using as many cases as we need. 
The last case of switch statement is default case and the break statement in default 
case is optional. 

Syntax / General Form of switch 

switch(variable/expression) 

{ 

case 1: statements 
break; 

case 2: statements 
break; 

case 3: statements 
break; 

case n: statements 
break; 

default: statements to be executed when none of the above case is true. 

} 
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Example Program to perform simple arithmetic operations using switch 
statement. 

#include<stdio.h> 

#inelude<eonio.h> 
void main() 

{ 

intnl,n2; 
char opt; 
clrscr(); 

printf(“Enter two integer numbers”); 
scanf( u %d %d” &nl,&n2); 
printf(“Enter operator[+, 
opt=getche(); 
switch(opt) 

{ 

case *+’: printf(“ Addition =%d”,nl+n2); 
break; 

case*-’: printf(“\nSubtraction =%d”,nl-n2); 
break; 

case **’: printf(“Multiplication =%d”,nl*n2); 
break; 

case 7’: printf(“Division =%d”nl/n2); 
break; 

default: printf(“You entered wrong operator”); 
break; 

} 

getch(); 

The break statement is necessary to terminate the switch statement when the 
statements of a particular case have been executed. The break statement is optional 

in the default statement. 

5- CONDITIONAL OPERATOR 

? symbol is known as conditional operator, it is a decision making operator and also 
called ternary operator. It is similar to if...else in execution because it selects one of 
the two choices depending on the value of a condition. 

Syntax / General Form of switch 

condition ? expl:expr2; 
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Kx'imple program to find largest number between two numbers using 
conditional operator 


#includc<stdio.h> 

#include<conio.h> 
yoid main() 

{ 

ini nl,n2,max; 
elrscr(); 

printff'Enter two integer numbers 
scanf(‘‘%d%d’\&nl,&n2); 
max=(nl>n2j? nl: n2; 

prinlf(“The largest number is ^ 

getch(); 

} 



° bate - 2 rvo# 
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getch() function 

It is an input function that is used to get a single character the instant it is typed 
without waiting for enter key. It is defined in the conio.h library file. 


getcheO function 

It is an input function that is used to get a single character the instant it is typed 
without waiting for enter key. The “e” in the getcheO stands for echo on which 
means the entered character will be displayed on the screen as well. It is defined in 
the conio.h library file. 
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CHAPTER 5 

array and strings 

ARRAY 

oi same iype is known as array. The data items are stored in 
contiguous memory locations. The individual element of an array is referred by 

using an integer that is known as an index or subscript. The index/subscript of an 
array always starts with 0. 

TYPES OF ARRAY 

There are two types of array used in c-language 

1- One-Dimensional Array 2-Multi (two) Dimensional Array 


1- ONE DIMENSIONAL ARRAY 

One dimensional array is also known as linear array or list. It consists of only one 
subscript or index value to refer an individual element of an array. 

ONE DIMENSIONAL ARRAY DECLARATION / DEFINITION 

data type name of array [size]; 

e -g t t t 

int marks [10] 

In the above example int specifies the data type of an array, marks is the name of 
array and [10] specifies the length of array. 


INITIALIZATION OF ONE DIMENSIONAL ARRAY 

There are different ways of initializing one dimensional array as follows: 

1- We can initialize an array immediately after it has been declared like 
int temp[5]={2,3,5,6,4}; if we provide less values than the size of array then the 

remaining elements are initialized with zero. 


Scanned by CamScanner 


38 Fundamentals of C-Language And Database 


2- We can also define and initialize an array without giving the size of array. Such 
an array is called un-sized array. In this case compiler counts the number of values 
in curly brackets and determines the size of array like: int temp[]={2,3,5,6,4}; here 
the size will be 4 because 4 values are provided in the curly bracket. 

3- We can also initialize the array step by step as follows; 

int temp[4]; 
temp[0]=2; 
tempi 11=3; 
temp[2]=5; 
temp[3]=6; 

2-TWO DIMENSIONAL ARRAY 

Two-dimensional array is also known as table or matrix that consists of rows and 
columns. Two subscript / index values are required to reference an element of 2D 
array. 

TWO DIMENSIONAL ARRAY DECLARATION / DEFINITION 

data type name of arTay[rows][cols]; 

6 g J / / / 

int marks [3][4] 

INITIALIZATION OF TWO DIMENSIONAL ARRAY 

We can initialize two dimensional array by using following methods: 

1- int a[3][3]=( 10,20,60,70,100,60,70,80,90); here we provide all the values at 

once for all the rows. 

2- int a[3][3]={ {10.20,60}, {70,100,60}, {70,80,90} }; here we provide values for 
each row. 
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STRING 

A sequence or collection of characters is known as string. String is used to store 
fields like name, father name, address etc. Unlike other programming languages 
string is not a proper data type in c-language. The string is always terminated with a 
Null character whose code is AO'. It means if we create a string of size 20, we can 
only store maximum 19 characters in it. 

STRING DECLARATION 

To declare a string we make an array of character as 
char str[20] 

STRING INITIALIZATION 

char str[20]={ “Faisal Manzoor”}; 

OR 

char str[20]={ ‘FYaYiYsYaYlY YMYaYnYzYoYoYr’}; 


ARRAY OF STRING 

Array of string is used to store more than one strings like name of students in a 
class. The declaration of string array would be as follows 
e.g Char list[5][20] 

In the above example list is the name of string array 5 specifies that it can store 5 
strings and 20 specifies that every string has a maximum length of 20 with null 

character. 

ARRAY OF STRING INITIALIZATION 

char students[3][10]= ({“Faisal"), (“Talha"),{“Arir)); 


• s (; 

Scanned by CamScanner 




40 Fundamentals of C-Language And Database 


STRING FUNCTIONS 

String functions are used to manipulate the contents of string. String functions are 
defined in the library file string.h. It means we have to use #include<string.h> in 
order to use string functions in our program. Following are the commonly used 
string functions in c-language. 

1- gets() 

It is an input function that is used to get multiword string from keyboard and store it 
in a string. 

2* puts() 

It is an output function that is used to display a string on the monitor. 

3- strrev() 

This function is used to reverse the contents of a string. 

4- strlenf) 

This function is used to find the length of a string. 

5- strcpyfdestination string, source string) 

It stands for string copy and is used to copy the contents of source string to 
destination string. The contents of destination string are overwritten. 

6- strcat(destination string, source string) 

It stands for string concatenation that combines the contents of source string to 
destination string. The contents of source string are added in the last of destination 
string. 
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7- strcmp(string 1, string 2) 

It stands for string compare that is used to compare the contents of one string to 
other. It returns the following value depending on the arguments. 

i) less than zero when string 1 is less than string 2 i.e the ascii code of string 1 is 
less than the ascii code of string 2. e.g strcmp(“ABC\”abc”); 

ii) zero when string 1 is identical to string 2 i.e the ascii code of string 1 and string 2 
is same, e.g strcmp(“ABC”,”ABC M ); 

iii) greater than zero when string 1 is greater than string 2 i.e the ascii code of string 
1 is greater than the ascii code of string 2. e.g strcmp(“abc”,”ABC”); 

DIFFERENCE BETWEEN scanf() AND gets() 

The scanf() function uses space to terminate the entry of an input and cannot store 
multiword string where as gets() function uses carriage retum(enter key) to 
terminate the entry of the input. So we can store multiword string using gets() 
function. 

COMMENTS 

Comments are the useful hints / statements in the source code that can be read by 
humans but invisible to the compiler OR we can say that the comments are non 
executable statements that are usually used to explain the program logic. There are 
two types of comments as follows: 

1- Single line comment 

Single line comments begin with // and are inserted in the beginning of the line. 

2- Multi line comment 

Multi line comments are useful to make more than one lines as comments. It starts 
with /* and ends with */. 
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CHAPTER 6 
FUNCTIONS 

FUNCTION 

Function is a small piece of code or module that is design to perform a specific task. 

advantages of using function 

1- Functions are written only once but may be referenced many times at different 
point in a program so to avoid unnecessary duplication of code. 

2- If we break complex program into smaller units then it is easy to solve 
particular problem. 

3- One function can be used in many programs. 

TYPES OF FUNCTION 

1- Built-in Function / Pre-defined Functions / Library Functions 

2- User defined Functions. 

1- Built-in Function / Pre-defined Functions / Library Functions 

Pre-defined functions are the part of c-language and already defined in different 
header files such as stdio.h, conio.h etc. printf(), scanf(), getche() etc are some of 
the examples of pre-defined function. 

2- User defined Functions 

Functions that are created by the users according to their program requirements are 
called user-defined functions. 

Any function that is user defined or pre-defined function must belong to the 
following category of function. 

i) A function that can neither accept values nor return values, 
e.g void function name (void) 

ii) A function that can accept values but doesn’t return values, 
e.g void function name (parameters) 

iii) A function that cannot accept values but can return value, 
e.g return-type function name (void) 
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iv) A function that can accept values as well as return value, 
e g return-type function name (parameters) 

STRUCTURE / PARTS OF FUNCTION 

There are three parts of function as: 

1- Function Prototype (Function Declaration) 2- Function Call 
3- Function Definition 


1- FUNCTION PROTOTYPE (FUNCTION DECLARATION) 

Function declaration or prototype is very similar to variable declaration. Functions 
must be declared before they are used. Function declaration tells 3 things to the 
compiler as: 

i)The name of function ii) The data-type the function returns, if any. iii)The number 
and data-types of function’s parameters if any. For example 

void functionname(void); 

First void before the function name means that the function does not return any 
value and the second void in the brackets means it doesn’t accept any value. More 
over the function declaration always end with semicolon. 


2- FUNCTION CALL 

Function call causes the control to be transferred to the function definition where 
actual code of function is written. After executing the statements in the body of 
function, the control returns to the calling function following the function call 

statement. 


3- FUNCTION DEFINITION 

Function definition is an actual code of the function that cons.sts of statements or 
set of statements that are written to perform the specific task. It starts with a fine 
which is very similar to function declaration. It tells the compiler that a function is 
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being defined. The function heading doesn’t end with semicolon. Function 
definition can be written before or after mainO function but it is always outside the 
main function. If function definition is defined before the mainO function then there 
is no need of function declaration. Function definition consists of two parts: 

i) Function Header 

It is also called decelerator and the first line of function definition. It is same as the 
function declaration but it is not terminated by semicolon (;). 

ii) Function Body 

The statements that are written with in the braces of function to perform specific 
task is known as body of the function. 


EXAMPLE PROGRAM TO EXPLAIN THE PARTS OF FUNCTION 

void line(void); _1_^ Function Declaration ends with semicolon 

void main (void) 


printf(“I love Pakistan”); 

line();—- 

printf(“Vn It is a very beautiful country”); 

line(); 


Function Call 


Calling 
Function 



7 end with semicolon 

Body of function 
inside the braces 


Function 


> 


Definition 




DIFFERENCE BETWEEN LOCAL VARIABLE AND GLOBAL VARIABLE 
1- LOCAL VARIABLE / PRIVATE VARIABLE 

Local variable can be called as Private variable, internal variable, or Automatic 
variable. Local variables are those variables that are visible or accessible only with 


Scanned by CamScanner 



fundam entals ol (’-La nguage And Database 

in the !unction in which ihev arc* dt*fin.>ri „ . . , • . 

- k ciuintd and cannot be used outside of that 

function. 

) 

Local \ariable$ are created when ih»> 

1 die function containing them is called and 

destroyed when the function lerminntoc .. 

terminates. The initial value of local variable is 

carbase. 


2- GLOBAL A AR1ABLE / PL1BLIC VARIABLE 

Global \ anablc can be called as Public variable or External variable. Global 

n anables are those variables that are visible or accessible to all the functions in the 

program. These variables are defined outside of any function. The initial value of 
global variable is 0. 


DIFFERENCE BETWEEN PARAMETERS AND ARGUMENTS 

Parameters are also called formal arguments / formal parameters where as 
-Arguments are also called actual arguments / actual parameters. Both are mostly 
used as interchangeably but there is a little difference between them as follows: 
PARAMETERS 

Parameters or parameter list in the function’s definition heading specifies the list of 
values and their types which show that how many values a function can accept and 
what are their types, 
e g void sum(int a, int b) 

Parameters 

arguments 

Arguments are the values that are passed to a function when it is called. The 
arguments are either constants or variables. We cannot give data type in function 
call. 


e -g 


sum (20,60) 


Arguments 
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The return Statement 

The keyword return is used to return only one value to the calling function. It also 
transfers the control back to the calling function. 

CALLING FUNCTION AND PASSING ARGUMENTS TO A FUNCTION 
We can call a function and pass arguments to the function by the following method: 
1- Function call by value 2- Function call by reference 

1- FUNCTION CALL BY VALUE 

When a function is called by value, the value of each of the actual arguments in the 

calling function is copied into corresponding formal arguments of the called 

function. With this method the changes made to the formal arguments in the called 

function have no effect on the values of actual arguments in the calling function. 

Passing argument by value is useful when the function does not need to modify the 

original variable. 

Example Program 

void interchange(int x, int y); 
void main(void) 

{ 

int nl, n2; 
clrscrO; 
nl=10; 
n2=20; 

interchange^,n2); 

printf(“\n nl=%d n2=%d ,nl,n2); 

} 

void interchange(int x, int y) 

{ 

int temp: 
temp=x; 
x=y; 
y=temp; 

printf(“\nx=%d y=%d”,x,y); 

} 
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2 . FUNCTION CALL BY REFERENCE / ADDRESS 

When a function is called by reference, the addresses of actual arguments in the 
calling function are copied into formal arguments of the called function. This means 
that using these addresses we would have an access to the actual arguments and 
hence we would be able to manipulate original values. 


Example Program 

void interchange(int *x, ini *y); 
void main(void) 

{ 

int nl, n2; 
n 1=10; 
n2=20; 

interchange(&n 1 ,&n2); 
printf(“\n nl=%d n2=%d”,nl,n2); 

} 

void interchange(int *x, int *y) 

{ 

int temp; 
temp=*x; 

*x=*y; 

*y=temp; 
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CHAPTER 7 
FILE MANAGEMENT 

FILE 

' . ,. , is „ ive n a specific name. Disk input / output 

A file is a collection of bytes that is given a v 

op— « perfomed .. "" ^ ”” E “ 

U,. ta , K d„. « ■«W I“ 1 «'■P~“»' 

d,„ i, «™-«T « -» » 

re-entered from keyboard. 

TYPES OF FILE 

1- Text file 2- Binary file 

1- TEXT FILE .. f , 

In text file data items are treated different at RAM and Disk. Data is stored in a file 

at disk in a series of characters whether data item is of type integer, character, float 
or double. For example integer value 655 requires 2 bytes in RAM but reserves 

bytes at disk. 

2- BINARY FILE 

In binary files data items are treated same at RAM and Disk. Data is stored at dis 
in the same way as it stores in RAM for example integer value 655 requires 2 bytes 
in RAM and also reserves 2 bytes at disk. 


The data can be stored or retrieved either sequentially or randomly to the files or 
from the files. 

1- SEQUENTIAL ACCESS METHOD 

In sequential access method the data is fetched from or written to file character by 
character on consecutive storage locations. In sequential access method it is 
necessary to write and read data from file in sequence. 

2- RANDOM ACCESS METHOD 

In random access method data can be stored and accessed from disk at any location 
in a file. Random access method is normally used in binary files. 


Scanned by CamScanner 



-Fun damentals of C-Language And Database 

POINTER 

A pointer variable is a type of variable that eontains the addres s(m emory location) 
of other variable. 

DECLARING POINTER VARIABLE 

The declaration of pointer variable is same as normal vanable except a pointer 

variable » declared by placing asterisk (*) before the variable name or after data 
type. 

e.g int *p; OR int* p; 


FILE ACCESS MODES / FILE OPENING MODES 

A file can be opened in C to perform various operations such as reading, writing 

and appending. These operations are specified as modes. Following are the modes 
used in File operations: 


Mode 

Description r- 

“r” 

Used to specify read mode. The file will be opened in this mode'for 
reading data from file. The data can only be read and new data cannot be 
written into the file. This mode is used when the file already exists. 

“w” 

Used to specify write mode. The file will be opened in this mode for 
writing data into the file. In this mode if the file already exists, all 
previous data in the file will be deleted and new data will be over written 
in the file. If the file does not exist, it will be created. 

i—__ 

“a” 

Used to specify append mode. The file will be opened in this mode for 
adding data into the file. In this mode if the data is already written in the 
file, new data will be added at the end of the file. If the file does not exist, 

•it will be created. 

“r+” 

Used to specify read / write mode. The file will be opened in this mode for 
both reading and writing data in the file. The file must already exist in this 

mode. 
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“w+” 

Used to specify read / write mode. The file will be opened in this mode for 
both reading and writing data in the file. If the file already exists, then its 
data will be deleted and the file will be opened for new data. 

“a+” 

Used to specify read / append. If the file already exists on the disk, it will 
be opened for both reading and adding data to the end of file. The already 
written data will not be deleted. If the file does not exist, then the file will 

be created and will be opened for new data. 


fopen() function 

This function tells the compiler to open a file in a specific mode. If the file is not 
opened due to any reason then fopen() returns “NULL” value, if the file is opened 
then fopen() function returns the address of first byte of the file, 
syntax fopen(“filename”, “opening mode”); 

e.g fopen(“first.txt”, “r”); 

fcloseO function 

This function tells the compiler to close the file whose pointer is provided to it. 
syntax fclose(file pointer); 

e.g fclose(fptr); 

The data can be written or read from a file using the following ways: 

1-CHARACTER INPUT / OUTPUT 

In this method data can be written (output) or read (input) character by character at 
a time. Following functions are used for character input / output: 
i) putc() function 

putc() function is used to write(output) a single character at a time into a file. 

Syntax putc(character, filepointer); 

In the above syntax of putc() function, the character specifies a single character 
that is to be written into the file. It may be a variable or constant. Whereas the file 
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pointer specifies the variable of FILE type associated with the file into which the 
character is to be written. 

ii) getc() function 

getchQ function is used to read(input) a single character from a file. When a 
character is read from a file, the pointer automatically moves to the next character, 
and when this function is used again then the next character is read. 

Syntax var = getc(file pointer); 

In the above syntax of getc() function, var specifies the character variable to which 
the character is read from the file, is to be stored in memory, whereas filepointer 

specifies the variable of FILE type associated with the file from where the character 
is to be read. 

Example program to write CHARACTERS to a File. 

#include<stdio.h> 

#include<conio.h> 
void main() 

{ 

FILE *fptr; 
char ch; 
clrscr(); 

fptr=fopen(“test.txt”,“w”); 

if(fptr==NULL) 

printf(“File cannot be created ”); 

else { 

printf(“Enter characters”); 
ch=getche(); 
while(ch!= ’\r’) 

{ 

putc(ch.fptr); 

ch=getche(); 

} 

fclose(fptr); 

getch(); 

} 

} 
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Example program to read CHARACTERS from a File. 

#includc<stdio.h> 

#include<conio.h> 
void main() 

{ 

FILE *fptr; 
char ch; 
clrscrO; 

fptr=fopen(“test.txt”, “r”); 
if(fptr==NULL) 

printf(“File cannot be opened”); 

else { 

ch=getc(fptr); 

while(ch!=EOF) 

{ 

printf(“%c”,ch); 

ch=getc(fptr); 

} 

fclose(fptr); 

getchQ; 

} 

} 


2-STRING INPUT / OUTPUT 

In this method data can be written (output) or read (input) as sequence of characters 
at a time. Following functions are used for string input / output: 
i) fputs() function 

fput*() function is used to write(output) a single string at a time into a file. This 
function writes the string until the end of string (\0) is reached. 

Syntax fputs(string, filepointer); 

In the above syntax of fputs() function, the string specifies a single string that is to 
be written into the file. It may be a string variable or constant. Whereas the file 
pointier specifies the variable of FILE type associated with the file into which the 
string is to be written. 
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ii) fgetsO function 

fgetso function is used to read(input) a single string of specified length at a time 
from a file. 

Syntax fgets(string, length, filepointer); 

In the above syntax of fgets() function, string specifies the string variable into 
which the string is read from the file is to be stored in memory, length specifies the 
number of characters that are to be read from the file, whereas filepointer specifies 
the variable of FILE type associated with the file from where the string is to be 
read. 

Example program to write STRINGS to a File. 

#include<stdio.h> 

#include<conio.h> 

#include<string.h> 

void main() 

{ 

FILE *fptr; 
char str[20]; 
intlen; 
clrscr(); 

fptr=fopen(“test.txt”, “w”); 
if(fptr==NULL) 

printf(“File cannot be opened”); 

else { 

printf(“Enter string”); 
gets(str); 
len=strlen(str); 
while(len>0) 

{ 

fputs(str.fptr); 
fputs(“\n”,fptr); 
printf(“Enter string”); 
gets(str); 
len=strlen(str); 

} 

fclose(fptr); 

} 

} 


Scanned by CamScanner 



54 Fundamentals of C-Language And Database 


Example program to read 5 STRINGS from a File. 


#include<stdio.h> 

#include<conio.h> 

#include<string.h> 
void main() 

{ 

FILE *fptr; 
char str[20]; 
int i; 
clrscr(); 

fptr=fopen("test.txt","r"); 

if(fptr==NULL) 

printfC'File cannot be opened"); 

else { 

i=X; 

while(i<=5) 

{ 

fgets(str,19,fptr); 

printf("%s",str); 

i++; 

} 

fclose(fptr); 

) 

getch(); 

} 


3-FORMATTED INPUT / OUTPUT 

In this method data is written (output) in a specific manner in the file by using 
format specifiers. Unlike character or string output, a series of different types of 
data can be written. Similarly, the data is read (input) from file using format 
specifiers. Following functions are used for formatted input / output: 

i) fprintfO function 

fprintfO function is used to write(output) data using format specifiers as used in 
printf() function. 

Syntax fprintf(filepointer, control_string, arguments); 

In the above syntax of fprintfO function, file pointer specifies the variable of FILE 
type associated with the file into which the formatted data is to be written, th 
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controLstring can be a text, format specifiers, and the escape sequence that is 

written within double quotes, where as arguments consist of a list of variables, 

constants or arithmetic expressions separated by commas whose values are to be 
written into the file. 

ii) fscanf() function 

fscanfO function is used to read(input) data from rile using format specifiers. It is 
similar to scanf() function. 

Syntax fscanf(filepointer, control_string, arguments); 

In the above syntax of fscanf() function, file pointer specifies the variable of FILE 
type associated with the file from where the formatted data is read, the 
controLstring can be a text, format specifiers, and the escape sequence that is 
written within double quotes, where as arguments consist of a list of variables 
along with address operator or arithmetic expressions separated by commas whose 
values are to be read. 

Example program for writing formatted data to a File. 

#include<stdio.h> 

#include<conio.h> 
void main() 

{ 

FILE *fptr; 
char name[20]; 
int weight,i; 
float height; 
clrscr(); 

fptr=fopen("test.txt","w"); 

if(fptr=NULL) 

printf("File cannot be opened"); 

else 

. { i=i; 

do 

^ printf("Enter name,weight,height: "); 
scanf("%s %d %f",name,&weight,&height); 
fprjntf(fptr,"%s %d %f\name,weight,height); 
fprintf(fptr,"\n"); 
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i++; 

) 

while(i<=5); 

fclose(fptr); 

} 

getch(); 


1 

Example program for reading formatted data from a File. 

#include<stdio.h> 

#include<conio.h> 
void main() 

{ 

FILE *fptr; 
char name[20]; 
int weight,i; 
float height; 
clrscr(); 

fptr=fopen("test.txt","r"); 

if(fptr==NULL) 

printf("File cannot be opened"); 

else 

{ i=i; 

do 

{ 

fscanf(fptr,"%s %d %f", name, &weight,&height); 
printf("%s %d %f\n",name,weight,height); 

i++; 

} 

while(i<=5); 

fclose(fptr); 

} 

getch(); 


} 

BOF & EOF 

A data file in C consists of a series of bytes. It has a beginning and an end. The start 
of the first byte in the file is called Beginning of the File(BOF) and the end of the 
last byte is called End of File(EOF). 
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PART-II (DATABASE USING MS-ACCESS) 


CHAPTER 8 

INTRODUCTION TO DATABASE 

TRADITIONAL FILE PROCESSING SYSTEM 

In Traditional File Processing system the data is kept using computer files. Data is 
stored and managed in data files through application programs. Each department 
(section) of organization defines and uses its own data files needed for different 
tasks. The traditional tile processing system leads to the following problems: 

1- DATA REDUNDANCY 

Data redundancy means unnecessary duplication of data in different files, for 
example in university environment, admission office creates the file named 
“student.dat”. this file contains the information of students such as rollno, student 
name, father name, address, date of birth etc. Similarly registrar’s office creates file 
named “result.dat”, which contains information of student such as rollno, student 
name, father name, address, date of birth, it also contains marks of physics, marks 
of computer, marks of maths and marks obtained. In this case both files contain 
rollno, student name, father name, address, date of birth. It means same data of 
student is stored in multiple files. This is known as redundancy. 

2- DATA IN-CONSISTENCY 

In traditional file processing, data is isolated in separate files. Same information of a 
particular object may be stored in different files, for example if the address of a 
particular student is changed and updated in the file named “student.dat" of 
admission office but due to some reasons it is un-changed in the file named 
“result dat” of registrar office and showing the old address of a student, then this 
leads to the problem of inconsistency because same data reflects different 

information in dillerent files. 
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3- PROGRAM DATA DEPENDENCY 

In traditional file processing system, the data stored in files depends upon the 
application program through which the file was created. The structure of data and 
record is defined in the application program. It is difficult to change the structure of 
data, if we want to change the structure then we have to modify the application 
program due to program data dependency. 

4- LACK OF FLEXIBILITY 

In such systems when information of a non routine nature is needed for example 
from “student.dat” name of student, address and date of birth is required and from 
“result.dat” marks of physics and marks of computer is required then we have to 
spend a lot of time to assemble (collect) the data from various files. 

5- LIMITED DATA SHARING 

If one department of an organization contains the data which is required by other 
department, it is very difficult to obtain it because of limited data sharing. 

6- DATA IN-SECURITY 

The computer file processing systems do not provide proper security against illegal 
access to data. Any one can easily change or delete valuable data stored in the data 
file. It is the most critical problem of a file processing system. 

DATABASE 

Organized collection of related data about particular object/entity that is useful for 
the organization for which the database is developed is known as database. 

DBMS 

DBMS stands for Data Base Management System. It is a software or collection of 
programs used to manage the database. The overall purpose of DBMS is to manage 
the data i.e to create, to insert, to retrieve, to update and to delete records from 
database in an efficient manner. MS-Access, Oracle, SQL are some of the example 
of DBMS. 
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ADVANTAGES OF DATABASE SYSTEM / DBMS 

Following are some of the advantages of database system / DBMS: 

1- CONTROLLED DATA REDUNDANCY 

In database system / DBMS, all the data ol an organization is integrated into a 
single database. The data is stored at only one place in the database and is not 
duplicated in several files. As the data is integrated into a single database so that 
multiple copies of the same data tire reduces to single copy. In database system / 
DBMS, the data redundancy can be controlled and minimized but it can not be 
removed completely. 

2- DATA CONSISTENCY 

By controlling the data redundancy the data consistency is obtained. If a data item 
appears only once, any update to its value has to be performed only once and the 
updated value is immediately available to all the users of all departments, then the 
data remains consistent. 


3- DATA SHARING 

In database system / DBMS data can be shard by authorized users of the 
organization. The DBA (Data Base Administrator) manages the data and give rights 
to users to access the data over a network. Many users can be authorized to access 
the same set of information simultaneously. 

4- DATA SECURITY 

Data security is the protection of database from unauthorized users. Only the 
authorized persons are allowed to access the database. Most of the database systems 
/ DBMS provide the security sub system, which the DBA uses to create account of 
users and to specify account restrictions. The users enter their user name and 

password to access the data from database. 
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DISADVANTAGES OF DBMS 

Although there are many advantages of DBMS but it may also have some minor 

disadvantages. These are: 

1- COST OF HARDWARE AND SOFTWARE 

A processor with high speed of data processing and memory of large size is 
required to run the DBMS software. It means that you have to upgrade the hardware 
used for file-based system which makes up gradation very expensive.. 

2- COST OF DATA CONVERSION 

When a computer file-based system is replaced with a database system, the data 
stored into data file must be converted to database files. It is difficult and time 
consuming method to convert data of data files into database. You have to hire 
DBA and system designer along with application programmers; alternatively, you 
have to take the services of some software houses. So a lot of money has to be paid 
for developing database and related software. 

3- COST OF STAFF TRAINING 

Most DBMSs are often complex systems so the training for users to use the DBMS 
is required. The organization has to pay a lot of amounLfflrOhe training of starr to 

run the DBMSf" 7 

4- APPOINTING TECHNICAL STAFF 

The trained technical persons such as database administrators are required to handle 
the DBMS. You have to pay handsome salaries to these persons. Therefore, the 

system cost increases. 

5- DATABASE FAILURE 

In most of the organizations, all the data is integrated into a single database. If 
database is corrupted due to some reasons or due to corrupted storage media, then 
our valuable data may be lost and the whole system stops to work. 
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RDBMS 

RDBMS stands tor Relational Data Base Management System is the most common 
tvpc of DBMS, widely used on all systems from micro to mainframes. The term 
"relational database" was invented by E. F. Codd at IBM in 1970. In RDBMS, the 
data is held in tables (also called relations), and the tables are linked with each other 
bv using a common field. 

TERMONOLIGIES USE IN DBMS / RDBMS 

1- TABLE 

Table is also known as relation. A table consists of a set of named columns (fields) 
and a set of unnamed rows (tuples). The table is the most important part of the 
database that holds information about an object. 

2- FIELD 

Each column of a table has a heading called “field name”. In other words we can 
say that a column of a table is said to be a field. 

LTUPLE — 

Each row in a table is called tuple. Each tuple consists of set of values that are 
related to a particular object or an entity. 

4- RECORD 

Interrelated fields are said to be a record of a particular object. Row of a table is 
also known as a record. 

5- ENTITY 

Any thing in the real world that has a set of different attributes or properties is 
known as entity. An entity may be an object with a physical existence such as 
person, place, vehicle, computer, student, teacher etc. Similarly, an entity may be an 
object with a conceptual existence such'as ‘university course’, ‘job’, ‘an account’ 

etc. 
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ft. attribute 

Each entity has a set of attributes associated with it. An attribute is a named 
property or characteristic of an entity that describes it. An entity may have many 
attributes. For example, a student may be described bv his 'class roll number' 
'name', height', 'address' etc. 


KEYS 


Following are the most common keys that are used in DBMS/ RDBMS 

1- PRIMARY KEY 


Primary key is a key field that uniquely identifies a record. It can not be NULL and 
it can not be repeated as well. 


An attribute ot the entity is selected as primary key if its value for each record is 
unique. For example, in the EMPLOYEE entity of an organization that has 
attributes EmpCode', 'EmpName', 'EmpSalary', and ‘EmpDOB’ etc. Each employee 
has a unique code assigned by the organization. The most suitable attribute of the 


EMPLOYEE entity for selecting primary key is 'EmpCodc', because it uniquely 
identifies each employee in the organization. On the other hand, the attribute like 

‘EmpName’ is not unique, because more than one employee may have same names. 
So it cannot be used as primary key. 


2- CANDIDATE KEY 

An entity may have more than one attribute that can be used as primary key. For 
example, STUDENT entity may have attributes ‘Name’, 'Roll No', 'NIC', 
Registration_No', and 'Address' etc. In STUDENT entity, 'Roll_No', 'NIC' and 
Registration_No are attributes that can uniquely identify each record of STUDENT 
entity, any one of these attributes can be selected as primary key. Therefore, these 
attributes can be called as candidate keys. 


as primary key, the other candidate keys of 


3- ALTERNATE KEY 

If one of the candidate keys is selected 
an entity become alternate keys. 
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4 . COMPOSITE PRIMARY KEY 

When two or more than two keys are selected as primary key then they are said to 
be a Composite Primary Key. 


5- SECONDARY KEY 

Keys other than primary key in the table are known as secondary key. 

6 - FOREIGN KEY 

A foreign key is an attribute in a table whose values must match with a primary key 
in another table when a relationship is made between two or more than two tables. 
. The table that contains the foreign key is called secondary table. Similarly, the table 
to which the foreign key refers to is called the parent table. 
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DEGREE OF RELATION / TABLE 

The number of attributes (fields) in a relation (table) is called its degree. 


CARDINALITY OF RELATION / TABLE 

The number of tuples( rows or records) in a relation (table) is called cardinality. 

ER. MODEL 

The ER Model is used to construct the conceptual structure of database. The ER 
model is most commonly used during the init.al phases of database development 
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process, to create data model that can be used to implement the database. The ER 
model is expressed in terms of attributes, entities and relation between entities. 

ER DIAGRAM 

ER diagram stands for Entity Relationship diagram is a diagrammatic (pictorial) 
way of representing attributes, entities and relationship between entities. Different 
symbols are used in E.R diagram which are as follows: 



Entity 


Relationship 


: A rectangular box is used to represent entity. 


: A relationship between entities is indicated 
by diamond shape. 



: Ellipse (oval) shape is used to represent an 
attribute. 


RELATIONSHIP 

A relationship is a link or association between two entities. For example an 
association (relationship) between mother and children. A mother may have many 
children, but each child has only one mother. 

TYPES OF RELATIONSHIP 

There are three main types of relationship between two entities 
1-One-to-Many 2-Many-to-Many 3- One-to-One 

1- One-to-Many Relationship 

r 

A one-to-many relationship is the most common type of relationship. In this type o 
relationship, a row in table A can have many matching rows in table B, but a row in 
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table B can have only one matching row in table A. For example, the Employees 
and Department Tables have a one-to-many relationship: each Department has 
many employees, but each employee has related to one department. 

We make a one-to-many relationship if only one of the related columns is a primary 
key or has a unique constraint. 



2- Many-to-Many Relationships 

In a many-to-many relationship, a row in table A can have many matching rows in 
table B, and vice versa. You create such a relationship by defining a third table, 
called a junction table, whose primary key consists of the foreign keys from both 
table A and table B. For example, the Patient table and the Doctor table have a 
many-to-many relationship because a patient may be checked by many doctors. On 
the other hand, a doctor may check many patents. 



3- One-to-One Relationship 

In a one-to-one relationship, a row in table A can have only one matching row in 
table B, and vice versa. A one-to-one relationship is created if both of the related 
fields are primary keys or have unique constraints. For example, the Country and 
President Tables have a one-to-one relationship, each Country has only one 
president and vice versa. 
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SCHEMA 

A relational database may consist of many tables, a schema is a description of over¬ 
all logical structure of a database. The relational database schema is represented by 
Standard Notation in which each relation (table) followed by the attribute names 
in the parenthesis separated by comma is written, and the primary key is underlined. 

For example BOOK ( Book ID . Title, Author, Date_Published) 

In the above example the entity name is BOOK that is written in capital letters, the 
primary key field is Book_ID which is underlined and all the attributes are shown in 
parenthesis, separated by commas. 

DATA DICTIONARY 

Data dictionary is a repository of information describing the data in the data base. It 
is also called Meta data or data about data. The data dictionary normally stores the 
following information: 

i) The Name of users authorized to use DBMS. 

ii) Name of database items like table name, field name, field size and their data 
types, the constraints(checks) on each data items etc. 

iii) The database items that each user can access and the type of access allowed. 

SQL 

SQL stands for Structured Query Language Or Standard Query Language is a 
database language which allows the user to create, update, retrieve, delete the 
information according to the requirement. SQL commands are divided into 

following categories: 

1- DDL COMMANDS 

DDL stands for Data Definition Language, DDL commands are used to create, 
change and remove the information from the table. The commands are as follows: 
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i) CREATE: The “Create table” statement is used to create new table in the 
database. 

ii) DROP: The “Drop table” statement is used to delete a table from database. 

iii) ALTER: The “Alter table” statement is used to change the structure of table i.e 
to change the data type of any field, to add new field etc in the table. 

2- DML COMMANDS 

DML stands for Data Manipulation Language. Data Manipulation Language is used 
to add new records, change existing records, and remove unwanted records from 
table. The DML commands are as follows: 

i) INSERT: The “Insert into” statement is used to insert or add new rows (records) 
into a database table. 

ii) DELETE: The “Delete” statement is used to delete rows (records) from 
database table. 

iii) UPDATE: The “Update” statement is used to modify the values of specified 
fields of one or more columns. 

iv) SELECT: The “Select” statement is used to display the selected columns of the 
table. 

3- DCL COMMANDS 

DCL stands for Data Control Language. DCL commands are used to give or 
remove access rights (permissions) of the database to a user. The DCL commands 
are as follows: 

i) GRANT: The “Grant” statement is used to grant or give specific rights or 

permissions to user on database tables or specific fields of table. 

U) REVOKE: The “Revoke” statement is used to remove specific rights or 

permissions to user on database tables or specific fields o 
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DATABASE ADMINISTRATOR (DBA) 

A person, who is responsible for managing and supervising overall database 
management system and its use, is called Database Administrator (DBA).The 
database administrator (DBA) plays very important role in DBMS environment. In 
a database system, the primary resource is the database itself and secondary 
resource is the DBMS. The DBA Administer these resources and overall security of 
the database system. The DBA is an IT professional. He must be technically 
competent, having excellent communication and management skills. 
RESPONSIBILITIES / DUTIES / TASKS PERFROMED BY DATABASE 
ADMINISTRATOR (DBA) 

The DBA performs the following tasks/ duties: 

1- DATABASE PLANNING 

Most of the organizations appoint the DBA before to start work on the information 
system project, so that the DBA can participate in the database planning. The DBA 
plays main role in the preliminary database planning. 

2- DEVELOPING AND MAINTAINING DATA DICTIONARY 

After identifying requirements of the users, the DBA stores data item names, 
sources, meanings and usage in the data dictionary. The DBA adds and updates data 
items in the data dictionary regularly during the development process of database 
system as well as throughout the life of database system. 

3- DESIGNING THE LOGICAL MODEL 

The DBA identifies all entities, attributes, and relationships that are to be 
represented in the database, and then develops a logical model. 

4- SELECTING A DBMS 

The DBA selects an appropriate DBMS such as relational, object-oriented etc. that 
is suitable for information system and fulfills the requirements of the organization. 
For this purpose, the DBA concentrates on the logical model. 
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5 . MONITORING performance 

The major responsibility of the DBA is to monitor the performance of the database 
system. Usually, the DBA gets feedback from the end-users to evaluate the 
performance ot the database system. If there is any problem in the performance of 
the database system, the DBA makes adjustments. 

6 - CREATING AND MAINTAINING USER ACCOUNTS 

The DBA is also responsible to create accounts for users so that they can access the 
DBMS. He also grants rights to users to access a specific portion of the database. 

The DBA can delete the account of any user due to any reason or put restrictions on 
him for accessing the database. 

7- MAINTAINING DATABASE SECURITY 

The DBA is responsible for the overall security of the database system. He grants 
rights to the users so that the users can access the specific portion of the database. 
Most of the users have no rights to update the important data of database. They can 
only retrieve the data. Unauthorized person cannot access the database system. 

8 - BACKUP AND RECOVERY OF DATA 

It is the responsibility of the DBA to make backup of important data regularly. It is 
a good practice to make backup copy of the data so that it may be recovered in case 
of data lost in the database server (or due to any other reason). 

normalization 

The process of converting the complex data structures into simple and stable data 
structure is called normalization. The purpose of normalization is to produce a 
stable set of relations (tables). By applying normalization we can make the database 
highly flexible that allow us to extend the database when needed such as to add new 
attributes and to modify relationships. Secondly by applying normalization we can 
reduce redundancy in the database. 
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Blank Access database 

Unlike Word documents, Excel worksheets, and Power Point presentations, you 
must save an Access database before you start working on it. After selecting "Blank 
Access database", you will first be prompted to specify a location and name for the 
database. 

Find the folder where the database should reside in the Save in drop-down menu. 

• Type the name of the database in the File name line and click the Create 
button. 

Open an existing database 

• If the database was opened recently on the computer, it will be listed on the main 
window. Highlight the database name and click OK. Otherwise, highlight More 
Files..." in the list and click OK. From the subsequent window, click the "Look In: 
drop-down menu to find the folder where the database is located, highlight the 

database name in the listing and click OK. 
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DATABASE WINDOW 

The Database Window appears when a database is opened. It organizes all objects 
in the database. The database window is divided into two panes. The left side of 
database window contains various objects. In the right side of database window, 
content of selected database object is displayed. 
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DATABASE OBJECTS 

Most commonly used database objects are as follows: 

1- Table 2- Queries 3- Forms 4- Reports 

1- TABLE 

Table is the essential object of a database. It is also called relation. It consists of 
named columns and unnamed rows (tuples). The rows of the table represent the 
records. We define the structure of a table using design view. Entering and editing 
the table’s data is commonly done by using datasheet view. We can apply different 
operations on data using table, like sorting and filtering etc. Table is also called the 
backend of database. 
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2- QUERIES 

Query means question or inquiry. Queries arc used to gather selected information 
from database. The question like statements is written to retrieve selected data from 
one or more tables of the database. Each query consists of one or more criteria that 
we use to create a pattern or rules for selecting matching records. The queries may 
be used to make forms and reports as well. 

3- FORMS 

Form is the very important object of database. It provides easy and attractive way to 
enter, edit, and display data from database tables or queries. A form is a window 
that displays a collection of controls like labels, text boxes, check boxes etc for 
entering, viewing and modifying the information of database. Form is also called 
the front-end of the database. 

4- REPORTS 

Reports are used for printing information from the database. A report retrieves the 
data from database tables or queries and presents it in a predefined manner. The 
main difference between Forms and Reports is that, Forms are used to enter new 
data, as well as change the existing data of database but Reports are only used for 
printing information and do not allow the user to enter or change the data of the 
database. 
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CHAPTER 10 

WORKING WITH TABLES 


INTRODUCTION TO TABLES 

Table is the very essential object of a database. It is also called relation. It consists 
of named columns and unnamed rows (tuples). The rows of the table represent the 
records. We define the structure of a table using design view. Entering and editing 
the table’s data is commonly done using datasheet view. We can apply different 
operations on data using table, like sorting and filtering etc. Table is also called the 
backend of database. 

Access provides three ways to create a table for which there are icons in the 
Database Window. Double-click on the icons to create a table. 
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The Database Window 


Create table in Design view allows you to create the fields of the table. 
This is the most common way of creating a table and is explained in detail 

Create table using wizard will step you through the creation of a table. 
Create table by entering data will give you a blank datasheet with unlabelled 
columns that looks much like an Excel worksheet. Enter data into the cells and 
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click (he Save button. You will be prompted to add a primary l«» . fle , d Th 
fields are given generic names such as "Fieldl", "Ficld2", etc c 

CREATE A TABLE IN DESIGN VIEW 

Design View will allow you to define the fields in the table before adding any data 
to the datasheet. The window is divided into two parts: a top pane for entering the 
field name, data type, and an option description of the field, and a bottom pane for 
specifying field properties. 
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1- Field Name - This is the name of the field and should represent the contents of 
the field such as -Name", "Address", "Final Grade", etc. The name can not exceed 

64 characters in length and may include spaces. 
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the data types used in Ms-Access. 
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• Text - The default type, text type allows any combination of letters and numbers 
up to a maximum of 255 characters per field record. Access assigns a default length 
of 50 characters. 

• Memo - A text type that stores up to 65,535 characters. It is usually used for 
descriptive field. 

• Number - The data type used to store numeric values. We can perform 
arithmetic calculations on this type of data. 

• Date/Time - Used to store a date, time, or combination of both. 

• Currency - Monetary values that can be set up to automatically include a 
currency sign and correct decimal and comma positions. 

• AutoNumber - When a new record is created, Access will automatically assign 
a unique integer to the record in this field. From the General options, select 
Increment if the numbers should be assigned in order or random if any random 
number should be chosen. Since every record in a datasheet must include at least 
one field that distinguishes it from all others, this is a useful data type to use if the 
existing data will not produce such values. 

• Yes/No - Use this option for True/False, Yes/No, On/Off, or other values that 
must be only one of two. 

• OLE Object - An OLE (Object Linking and Embedding) object is a sound, 
picture, or other object such as a Word document or Excel spreadsheet that is 
created in another program. Use this data type to embed an OLE object or link to 
the object in the database. 

• Hyperlink - A hyperlink will link to an Internet or Intranet site, or another 
location in the database. 
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field properties 

Some of the field Properties that is set from the bottom pane of the Design View is 
as follows: 

1- Field Size 

Field Size is used to set the number of characters needed in a text or number field. 
The default field size for the text type is 50 characters. If the records in the field 
will only have two or three characters, you can change the size of the field to save 
disk space or prevent entry errors by limiting the number of characters allowed. 
Likewise, if the field will require more than 50 characters, enter a number up to 
255. The field size is set in exact characters for Text type, but options are give for 
numbers: 

• Byte - Positive integers between 1 and 255 

• Integer - Positive and negative integers between -32,768 and 32,768 

• Long Integer (default) - Larger positive and negative integers between -2 
billion and 2 billion. 

• Single - Single-precision floating-point number 

• Double - Double-precision floating-point number 

2- Format 

This property is used to specify the format of data when it is entered into the 
datasheet. For example we can specify the format of the Date to display as General 
Date, Medium Date, Long Date etc. Similarly, formats of the other data types of 

fields can also be specified. 

3- Input Masks 

An input mask controls the pattern for inputting the data into the field. They are 
similar to the Format property, but instead display the format on the datasheet 
before the data is entered. For example, a telephone number field can formatted 
with an input mask to accept ten digits that are automatically formatted as "(555) 
123-4567". The blank field would look like (-)---■ 
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4 - Field Validation Rules 

Validation Rules specifies the range of values that can be entered into the field. A 
customized message can be displayed to the user when data that violates the rule 
setting is entered. Click the expression builder button at the end of the 

Validation Rule box to write the validation rule. 

5- Indexes 

Creating indexes allows Access to query and sort records faster. To set an indexed 
field, select a field that is commonly searched and change the Indexed property to 
Yes (Duplicates OK) if multiple entries of the same data value are allowed or Yes 
(No Duplicates) to prevent duplicates. 

INDEXING 

An index is a list of numerical values which gives the order of the records when 
they are sorted on a particular field. Indexes are also used to quickly locate data 
without having to search every row in a database table. In large tables they speed up 
queries but they slow down data entry and editing because indexes have to be 
updated each time a record is added or deleted. 

ASSIGNING A PRIMARY KEY 

We can assign the primary key field by right-clicking on the record and selecting 
Primary Key from the shortcut menu or select EditlPrimary Key from the menu 
bar. The primary key field will be noted with a key image to the left. To remove a 
primary key, repeat one of these steps. 

If none of the existing fields in the table will produce unique values for every 
record, a separate field must be added. Access will prompt you to create this type of 
field at the beginning of the table the first time you save the table and a primary key 
field has not been assigned. The field is named "ID" and the data type is 
"autonumber". Since this extra field serves no purpose to you as the user, the 
autonumber type automatically updates whenever a record is added so there is no 
extra work on your part. 


Scanned by CamScanner 



79 Fundamentals ot C-Language And Database 


adding records 

Add new records to the table in datasheet view by typing in the record beside the 
asterisk ( ) that marks the new record. You can also click the new record button at 
the bottom of the datasheet to skip to the last empty record. 
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EDITING RECORDS 

To edit records, simply place the cursor in the record that is to be edited and make 
the necessary changes. Use the arrow keys to move through the record grid. The 
previous, next, first, and last record buttons at the bottom of the datasheet are 
helpful in maneuvering through the datasheet. 

DELETING RECORDS 

Delete a record on a datasheet by placing the cursor in any field of the record row 
and select EditIDelete Record from the menu bar or click the Delete Record button 
on the datasheet toolbar. 

adding and deleting columns 

Although it is best to add new fields (displayed as columns in the datasheet) in 
design view because more options are available, they can also be quickly added in 
datasheet view. Highlight the column that the new column should appear to the left 
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of by clicking its label at the top of the datasheet and select InsertIColumn from 
the menu bar. 

Entire columns can be deleted by placing the cursor in the column and selecting 
EditIDelete Column from the menu bar. 


RESIZING ROWS AND COLUMNS . 

The height of rows on a datasheet can be changed by dragging the gray sizing line 
between row labels up and down with the mouse. By changing the height on one 
row, the height of all rows in the datasheet will be changed to the new value. 
Column width can be changed in a similar way by dragging the sizing line between 
columns. Double click on the line to have the column automatically fit to the 
longest value of the column. Unlike rows, columns on a datasheet can be different 
widths. More exact values can be assigned by selecting FormatIRow Height or 
FormatlColumn Width from the menu bar. 


FREEZING COLUMNS 

Similar to freezing panes in Excel, columns on an Access table can be frozen. This 
is helpful if the datasheet has many columns and relevant data would otherwise not 
appear on the screen at the same time. Freeze a column by placing the cursor in any 
record in the column and select FormatlFreeze Columns from the menu bar. Select 
the same option to unfreeze a single column or select FormatIUnfreeze All 

Columns. 
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hiding columns 

Columns can also be hidden from view on the datasheet although they will not be 
deleted from the database. To hide a column, place the cursor in any record in the 
column or highlight multiple adjacent columns by clicking and dragging the mouse 
along the column headers, and select FormatIHide Columns from the menu bar 
To show columns that have been hidden, select FormatlUnhide Columns from the 
menu bar. A window displaying all of the fields in the table will be listed with 
check boxes beside each field name. Check the boxes beside all fields that should 
be visible on the data table and click the Close button. 
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finding data in a table 

Data in a datasheet can be quickly located by using the Find command. 


• Open the table in datasheet view. 

• Place the cursor in any record in the field that you want to search and select 
EditlFind... from the menu bar. 

• Enter the value criteria in the Find What: box. 

• From the Look In: drop-down menu, define the area of the search by selecting 
the entire table or just the field in the table you placed your cursor in during step 
2 . 

• Select the matching criteria from Match: to and click the More » button for 
additional search parameters. 
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• When all of the search criteria are set, click the Find Next button. If more than 
one record meets the criteria, keep clicking Find Next until you reach the 
correct record. 



REPLACE 

The replace function allows you to quickly replace a single occurrence of data with 
a new value or to replace all occurrences in the entire table. 

• Select EditIReplace... from the menu bar (or click the Replace tab if the Find 
window is already open). 

• Follow the steps described in the Find procedure for searching for the data that 
should be replaced and type the new value of the data in the Replace With: 

box. 

• Click the Find Next button to step through occurrences of the data in the table 
and click the Replace button to make single replacements. Click Replace All to 
change all occurrences of the data in one step. 
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Florida 


Whole Field 


TABLE RELATIONSHIPS 

A relational database may contain many tables. Each table contains information 
about a particular object or topic. An association established between common 
fields in two tables is called relationship. Follow the steps below to set up a 
relational database: 

• Click the Relationships button on the toolbar. 

• From the Show Table window (click the Show Table button on the toolbar to 
make it appear), double click on the names of the tables you would like to 
include in the relationships. When you have finished adding tables, click Close. 
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I- To link fields in two different tables, click and drag a field from one table to 
the corresponding field on the other table and release the mouse button. The Edit 
Relationships window will appear. From this window, select different fields if 
necessary and select an option from Enforce Referential Integrity if necessary. 
These options give Access permission to automatically make changes to referential 
tables if key records in one of the tales are deleted. Check the Enforce Referential 
Integrity box to ensure that the relationships are valid and that the data is not 
accidentally deleted when data is added, edited, or deleted. Click Create to create 
the link. 
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\ line now connects the two fields m the Relationships window. 
*, w datasheet ot a ivlationnl table will piovhlo expand and collapse indicators to 
NK '\\ suNlaiashects containing matching mloimaiion lioin the olltei table. In the 
example below, the studenl addtx'ss database and student grade database were 
iclatcvl and the two can he shown sitnullaneonsly using the expand feature. To 
expand ot collapse all sninlatasheets at once, select iMM'iuallSiibdala.slieellKxpaiid 
All vm l'olla|we All fixnn the toolbar. 
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REFERENTIAL INTEGRITY 

Referential integrity is a set of rules that Access uses to make sure that relationships 
between records in related tables arc valid, and that you do not accidentally delete 

or change related data. 

Cascading Updates Related Fields and Cascade Delete Related Records 

For relationships in which referential integrity is enforced, you can speedy whether 
you want Access to automatically cascade update or cascade delete related records. 
If you set these options, delete and update operations that would usually be 
prevented bv referential integrity rules are enabled. When you deice records or 
change primary key values it. a primary table. Access makes the necessary changes 
. . ... preserve referential integrity. 


related 


tables 
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If you click to select the Cascade Update Related Fields check box when you 
define a relationship, any time that you change the primary key of a record in the 
primary table, Microsoft Access automatically updates the primary key to the new 
value in all related records. For example, if you change a customer's ID in the 
"Customers" table, the CustomerlD field in the "Orders" table is automatically 
updated for every one of that customer’s orders so that the relationship is not 
broken. Access cascades updates without displaying any message. 
Note If the primary key in the primary table is an AutoNumber field, selecting the 
Cascade Update Related Fields check box has no effect because you cannot 
change the value in an AutoNumber field. 


If you select the Cascade Delete Related Records check box when you define a 
relationship, any time that you delete records in the primary table, Access 
automatically deletes related records in the related table. For example, if you delete 
a customer record from the "Customers" table, all the customer's orders are 
automatically deleted from the "Orders" table. (This includes records in the "Order 
Details" table that are related to the "Orders" records). When you delete records 
from a form or datasheet when the Cascade Delete Related Records check box 
selected, Access warns you that related records may also be deleted. However, 
when you delete records by using a delete query, Access automatically deletes the 
records in related tables without displaying a warning. 


SORTING 


You may want to view the records in a table in a different order than they appear 
such as sorting by a date or in alphabetical order, for example. Follow these steps to 
execute a simple sort of records in a table based on the values of one field: 


■ In table view, place the cursor in the column that you want to sort by. 
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. Select RecordsISortlSort Ascending or RecordsISortlSort Descending 
from the menu bar or click the Sort Ascending or Sort Descending buttons 
on the toolbar. 

To sort by more than one column (such as sorting by date and then sorting records 
with the same date alphabetically), highlight the columns by clicking and dragging 
the mouse over the field labels and select one of the sort methods stated above. 


FILTER BY SELECTION ^ 

This feature will filter records that contain identical data values in a given field such 
as filtering out all of the records that have the value "Smith” in a name field. To 
Filter by Selection, place the cursor in the field that you want to filter the other 
records by and click the Filter by Selection button on the toolbar or select 
RecordsIFilterlFilter By Selection from the menu bar. In the example below, the 
cursor is placed in the City field of the second record that displays the value "Ft. 
Myers" so the filtered table will show only the records where the city is Ft. Myers. 



Address 1 _ City 

123 Main Street: Ft. Myers 
123 Main Street Ft M^ers 
492 W. 21st Avi Naples 


Last Name 


.John 

•Sally 

Mark 


Smith 

Smith 

Jones 


Record: m I < 1 f 


T*7£T 


1 Mailing Lisl : Table 


FILTER BY FORM 

If the table is large, it may be difficult to find the record that contains the value you 
would like to filter by so using Filter by Form may be advantageous instead. Th.s 
method creates a blank version of the table with drop-down menus for each field 
that each contains the values found in the records of that field. Under the default 
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Look for tab of the Filter by Form window, click in the field to enter the filter 
criteria. To specify an alternate criteria if records may contain one of two specified 
values, click the Or tab at the bottom of the window and select another criteria from 
the drop-down menu. More Or tabs will appear after one criteria is set to allow you 
to add more alternate criteria for the filter. After you have selected all of the criteria 


you want to filter, click the Apply Filter button ®$on the toolbar. 



First Jfame 


MailigfrUstlD 


Address \j last Name 


H Mailing List: Filtei by Foim 


.. rf ; * 


The following methods can be used to select records based on the record selected 
by that do not have exactly the same value. Type these formats into the field where 
the drop-down menu appears instead of selecting an absolute value. 


Filter by Form 

Format 

Explanation 

Like "*Street" 

Selects all records that end with "Street" 

<="G" 

Selects'all records that begin with the letters A through G 

>1/1/00 

Selects all dates since 1/1/00 

<> 0 

Selects all records not equal to zero 


REMOVE A FILTER H 

To view all records in a table again, click the depressed Apply Filter toggle button 
on the toolbar. 
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CHAPTER 11 
USING QUERIES 

INTRODUCTION TO QUERIES 

Query means question or inquiry. Queries are used to gather selected information 
from database. The question like statements is written to retrieve selected data from 
one or more tables of the database. The resulting collection of records, called a 
dynaset (short for dynamic subset), is saved as a database object and can therefore 
be easily used in the future. Each query consists of one or more criteria that we use 
to create a pattern or rules for selecting matching records. The queries may be used 
to make forms and reports as well. 

ADVANTAGES OF QUERY 

1. Information from one or more than one tables can be retrieved at once. 

2. The result of query can be used for forms and for creating reports. 

3. Calculated fields is also created using queries. 

Create a Query in Design View 

Follow these steps to create a new query in Design View: 

■ From the Queries page on the Database Window, click the New button. 



UeJ I Create query In Design view 
m Create query by using wizard 


Simple Query Wizard 
Crosstab Query Wizard 
iFind Duplicates Query Wizard 
Find Unmatched Query Wizard 




isu dbl ' Database 


* 

■■ 

8_ 

tut 

Its* 

Tables 

Queries 

& 

en 

Forms 

-• 

i - 

kepoi ts 


cl 

Pa\|e> 

H 

1 

m 

Macros 


t . 

Modi lies 

' F 

m 
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Tables 


Table2 


Stflocl Quety 


b* Queiyt 


Show Table 


■ Select Design View and click OK. 

. s c |ed tables and ex,sting qucr.es from the Tables and Queries tabs and click 

the Add button to add each one to the new query. 

. Click Close when all of the tables and queries have been selected 




Add fields from the tables to the new query by double-clicking the field name in 
the table boxes or selecting the field from the Field: and Table: drop-down 
menus on the query form. Specify sort orders if necessary. 
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• Enter the criteria for the query in the Criteria: field. The following table 
provides examples for some of the wildcard symbols and arithmetic operators that 

may be used. The Expression Builder l^can also be used to assist in writing the 
expressions. 


WILDCARDS 

Wild cards are the special characters that are used in queries to specify the criteria 
in different ways based on some pattern. Wildcard characters used in Ms-Access are 
as follows: 


| Wildcard || Meaning 

Example 

* 

The asterisk is the wildcard that 
represents a number of characters. 

To specify any 
name starts with F, 
the criteria can be 
specified as F* 

• 

The question mark is a wildcard that 
takes the place of a single letter. 

To specify any text 

that starts with F 
and followed by 
any single 
character, the 
criteria can be F?. 


■ After you have selected all of the fields and tables, click the Run button on the 
toolbar. 

■ Save the query by clicking the Save button. 


Query Wizard 

Access’ Query Wizard will easily assist you to begin creating a select query. 

• Click the Create query by using wizard icon in the database window to have 
Access step you through the process of creating a query. 
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■ From the first window, select fields that will be included in the query by first 
selecting the table from the drop-down Tables/Queries menu. Select the fields by 
clicking the > button to move the field from the Available Fields list to Selected 
Fields. Click the double arrow button » to move all of the fields to Selected Fields. 
Select another table or query to choose from more fields and repeat the process of 
moving them to the Selected Fields box. Click Next > when all of the fields have 
been selected. 
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■ On the next window, enter the name for the query and click Finish. 
CALCULATED FIELD 

Calculated fields are a special type of field. The value of the field is not stored ' 

within the database table, but is instead calculated or computed based on the values 

of other fields within that record. The calculation is called a formula. 

Formulas consist of a combination of field names, constants, operators etc. A 

field name is the name of the field that you specified when that field was created. 

% 

For example, if you added a field to your database that was named marks_obtained, 
to use that field in a calculation you would type: 

[marks_obtained: physics+computer+maths] 

The square brackets are required to identify all field names. 
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CHAPTER 12 
USING FORMS 

FORMS 

Form is very important object of database. It provides very easy and attractive way 
to enter, edit, and display data from database tables. A form is a window that 
displays a collection of controls like labels, text boxes, check boxes etc for entering, 
viewing and modifying the information of database. Form is also called the front 

end of the database. 

ADVANTAGES OF USING FORM 

1- We can use form to focus on a single record at a time because typically a form 
displays all the fields of a single record. 

2- We can arrange the controls on a form according to our requirement that makes 
it easy to read and access the data. 

3- The individual form control provides many features that facilitate entering or 
modifying specific item of information. 

4- We can display or run advanced database objects such as pictures, animations, 
sounds, and video clips in form. 

Create Form by Using Wizard 

To create a form using the assistance of the wizard, follow these steps: 

\ 

■ Click the Create form by using wizard option on the database window. 

■ From the Tables/Queries drop-down menu, select the table or query whose 
datasheet the form will modify. Then, select the fields that will be included on the 
form by highlighting each one the Available Fields window and clicking the single 
right arrow button > to move the field to the Selected Fields window. To move all 
of the fields to Select Fields, click the double right arrow button ». If you make a 
mistake and would like to remove a field or all of the fields from the Selected Fields 
window, click the left arrow < or left double arrow « buttons. After the proper 
fields have been selected, click the Next > button to move on to the next screen. 

k 
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t oiin Wizaiil 


.tudentir 


■ On the second screen, select the layout of the form. 

■ Columnar - A single record is displayed at one time with labels and form fields 
listed side-by-side in columns 

■ Justified - A single record is displayed with labels and form fields are listed 
across the screen 

■ Tabular - Multiple records are listed on the page at a time with fields in 
columns and records in rows 

■ Datasheet - Multiple records are displayed in Datasheet View 


Click the Next > button to move on to the next screen. 
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■ Select a visual style 


for the form from the next set of options and click Next 


>. 



What style Mould you like? 


Blends 

Blueprint 


Expedition 


International 

Rlcepaper 

Sandstone 

Standard 

Stone 

Suml Painting 


trim r 


T IV •<, 


Cancel 


* I 


I mm Wizaid 


L rilml 


■ On the final screen, name the form in the space provided. Select "Open the form 
to view or enter information" to open the form in Form View or "Modify the 
form's design" to open it in Design View. Click Finish to create the form. 
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Create Form in Design View 

To create a form from scratch without the wizard, follow these steps: 

. • Click the New button on the form database window. 

• Select "Design View” and choose the table or query the form will be associated 
with the form from the drop-down menu. 

• Select ViewIToolbox from the menu bar to view the floating toolbar with 
additional options. 


label 
option group 
option button 
combo box 
command 
unbound object frame 
page break 
eub f o rnVsu b re p o it 
rectangle 


text box 
toggle button 
cbcc* box 
let box 
Image 

bound object frame 

tab control 

kia 

more controls .. 


■ Add controls to the form by clicking and dragging the field names from the 
Field List floating window. Access creates a text box for the value and label for 
the field name when this action is accomplished. To add controls for all of the 
fields in the Field List, double-click the Field List window's title bar and drag all 
of the highlighted fields to the form. 
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Adding Records Using a Form 

Input data into the table by filling out the fields of the form. Press the Tab key to 
move from field to field and create a new record by clicking Tab after the last field 
of the last record. A new record can also be created at any time by clicking the New 
Record button Ullat the bottom of the form window. Records are automatically 
saved as they are entered so no additional manual saving needs to be executed. 



Editing Forms 

The follow points may be helpful when modifying forms in Design View. 

■ Grid lines - By default, a series of lines and dots underlay the form in Design 
View so form elements can be easily aligned. To toggle this feature on and off 
select ViewIGrid from the menu bar. 

- Snap to Grid - Select FormatlSnap to Grid to align form objects with the grid 
to allow easy alignment of form objects or uncheck this feature to allow objects to 
float freely between the grid lines and dots. 

- Resizing Objects - Form objects can be resized by clicking and dragging the 
handles on the edges and comers of the element with the mouse. 
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. Change form object type - To easily change the type of form object without 
having to create a new one, right click on the object with the mouse and select 
Change To and select an available object type from the list. 

. Label/object alignment - Each form object and its corresponding label arc 
bounded and will move together when either one is moved with the mouse 
However, to change the position of the object and label in relation to each other (to 
move the label closer to a text box, for example), click and drag the large handle at 
the top, left comer of the object or label. 

» Tab order - Alter the tab order of the objects on the form by selecting ViewITab 
Order... from the menu bar. Click the gray box before the row you would like to 
change in the tab order, drag it to a new location, and release the mouse button. 



Form Header 


FirstName 

LastName 


Address 


lek to, select a row, or 
ck and drag to select 
ultiple rows. Drag 
elected rcw(s) to move 
iem to desired tab 
'der. 


PostalCode 


/J WorkPhone 


t* 


— 


T ab Oidei 


HornePhone 


• Form Appearance - Change the background color of the form by clicking the 
Fill/Back Color button on the formatting toolbar and click one of the color 
swatches on the palette. Change the color of individual form objects by 
highlighting one and selecting a color from the Font/Fore Color palette on the 
formatting toolbar. The font and size, font effect, font alignment, border around 
each object, the border width, and a special effect can also be modified using 

the formatting toolbar: 
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FVQack Line/Bordar Spaaal 

Font/Fora Line/Bordar 

Color Width 

■ Page Header and Footer - Headers and footers added to a form will only 
appear when it is printed. Access these sections by selecting ViewIPage 
Header/Footer on the menu bar. Page numbers can also be added to these 
sections by selecting InsertIPage Numbers. A date and time can be added from 
InsertIDate and Time.... Select ViewIPage Header/Footer again to hide these 
sections from view in Design View. 

This page explains the uses for other types of form controls including lists, combo 
boxes, checkboxes, option groups, and command buttons. 

List and Combo Boxes 

If there are small, finite number of values for a certain field on a form, using combo 
or list boxes may be a quicker and easier way of entering data. These two control 
types differ in the number of values they display. List values are all displayed while 
the combo box values are not displayed until the arrow button is clicked to open it 
as shown in these examples: 

Combo Box List Box 

By using a combo or list box, the name of the academic building does not need to 
be typed for every record. Instead, it simply needs to be selected from the list. 
Follow these steps to add a list or combo box to a form: 
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Open the form in Design View. 


. Select ViewIToolbox to view the toolbox and make sure the "Control Wizards" 
button is pressed in. 

■ Click the list or combo box tool button and draw the outline on the form The 
combo box wizard dialog box will appear. 

■ Select the source type for the list or combo box values and click Next > 



This wl2. 


ard creates a combo box, which displays a list of values 
lose From. How do you want your combo box to get its- 

•*.'V • i■ iV k ' *-* r •» ' >»* . ,-f.N 


jl want 

I will type In the values that I want 


in a table or query! 




Find a record on my form based on the value X 
cornbo box." 


selected in my 


_: _ ■- ' ■ ■; 


Combo Box Wizard .. 


■ Depending on your choice in the first dialog box, the next options will vary. If 
you chose to look up values from a table or query, the following box will be 
displayed. Select the table or query from which the values of the combo box will 
come from. Click Next > and choose fields from the table or query that was 
selected. Click Next > to proceed. 
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tblProducf 




tbICustomer 

tbICustomerOrder 


tbIOrderLine 


Combo Box Wizaid 


- On the next dialog box, set the width of the combo box by clicking and 
dragging the right edge of the column. Click Next >. 



■ The next dialog box allows tells Access what to do with the value that is 
selected. Choose "Remember the value for later use" to use the value in a macro or 
procedure (the value is discarded when the form is closed), or select the field that 
the value should be stored in. Click Next > to proceed to the final screen. 
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perform a task. When you select a Vdue' if 
you want Microsoft Access to do? 

X X •*: . * { '.* J 

v * i 

\ Remember the value for later use, 

^ - 

(• Store that value in this field; ItemNo 

,?. ■ ■ i ■ . 


XXXXXXX 




■ - -Mi, ■ . iJRp! .!% 

■ irm 


"MS 


■ Type the name that will appear on the box's label and click Finish. 
Check Boxes and Option Buttons 


Combo Box Wizaid 


Use check boxes and option buttons to display yes/no, true/false, or on/off values. 
Only one value from a group of option buttons can be selected while any or all 
values from a check box group can be chosen. Typically, these controls should be 
used when five or less option are available. Combo boxes or lists should be used for 
long lists of options. To add a checkbox or option group: 

■ Click the Option Group tool on the toolbox and draw the area where the group 
will be placed on the form with the mouse. The option group wizard dialog box will 
appear. 

■ On the first window, enter labels for the options and click the tab key to enter 
additional labels. Click Next > when finished typing labels. 
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On the next window, select a default value if there is any and click Next >. 



Option Group Vizard 




5* ft •; ' ' a 




. ••• • : . , 




Select values for the options and click Next >. 
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p— 






Option Gioup Wizaid 


■ Choose what should be done with the value and click Next >. 



Option Group Wizaid 






. V-.- yp 






S' J. WtV .. 


■ • 






OrderNo 


Choose the type and style of the option group and click Next >. 
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■ Type the caption for the option group and click Finish. 


Command Buttons 

In this example, a command button beside each record is used to open another form. 

■ Open the form in Design View and ensure that the Control Wizard button on the 
toolbox is pressed in. 

■ Click the command button icon on the toolbox and draw the button on the form. 
The Command Button Wizard will then appear. 

• On the first dialog window, action categories are displayed in the left list while 
the right list displays the actions in each category. Select an action for the command 
button and click Next >. 



Command Button Wizard 


For rti Opt-1 attori> 


Open For m 


What action do you want to happen when the button Is 
pressed? 

Different actions are available for each category. 


Record Navigation 
Record Operations 


Apply Form Filter 


Close Form 
Edit Form Filter 


Report Operations 

Application 

Miscellaneous 
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. The next few pages of options will vary based on the action you selected. 
Continue selecting options for the command button. 

. Choose the appearance of the button by entering caption text or selecting a 
picture. Check the Show All Pictures box to view the full list of available images. 
Click Next >. 



■ Enter a name for the command button and click Finish to create the button. 

What Is A Subform? 

A subform is a form that is placed in a parent form, called the main form. Subforms 
are particularly useful to display data from tables and queries that have one-to-many 
relationships. For example, in the sample below, data on the main form is drawn 
from an item information table while the subform contains all of the orders for that 
item. The item record is the "one" part of this one-to-many relationship while the 
orders are the "many" side of the relationship since many orders can be placed for 
the one item. 
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The remainder of this page explains three methods for creating subforms and they 
assume that the data tables and/or queries have already been created. 


Create a Form and Subform at Once 

Use this method if neither form has already been created. A main form and subform 
can be created automatically using the form wizard if table relationships are set 
properly or if a query involving multiple tables is selected. For example, a 
relationship can be set between a table containing customer information and one 
listing customer orders so the orders for each customer are displayed together using 
a main form and subform. Follow these steps to create a subform within a form: 

■ Double-click Create form by using wizard on the database window. 

■ From the Tables/Queries drop-down menu, select the first table or query from 
which the main form will display its data. Select the fields that should appear on 
the form by highlighting the field names in the A vailable Fields list on the left 
and clicking the single arrow > button or click the double arrows » to choose 
all of the fields. 
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►Which fields do you want ony our fo>m? 

' . / - w. 

You can choose from more than one table 


Tables/Queries 


[Table: tblCustomerOrder 


tbICustomer. Customer Account 


CustomerName 
OrderDate 
OrderNo 
GrandT otal 


Foim Wizard 


■ From the same window, select another table or query from the Tables/Queries 
drop-down menu and choose the Fields that should appeal on the form. Click Next 
to continue after all fields have been selected. 

Choose an arrangement for the forms by selecting form with subform(s) if the 

forms should appear on the same page or Linked forms if there are many controls 

on the main form and a subform will not fit. Click Next to proceed to the next page 
of options. 
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• Select a tabular or datasheet layout for the form and click Next. 



■ Select a style for the form and click Next. 



Foim Wizaid 


Sumi Panting 




What style iawduM you like? 

aft •SvJ 


Blueprint 

Expedition 

Industrial 

International 

Ricepaper 

Sandstone 

Standard 



■ >- 




• Enter the names for the main form and subform. Click Finish to create the 
forms. 
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frmCustomer Order 


|frmOrderl_ine 


Subform 


form 5 a " ^ lnformation the wizard needs to create your 

WS S*modify the form's design? 

■ ^P en the fo ™ to view or enter information. 

^ Modify the form's design. 


F Display Help on working with the form? 


v*'.\ '-tf, ai fr'>< 4 

<t«ck 


’ Wext:>: 


Foim Wizard 


■ New records can be added to both tables and 
combination form. 


queries at once by using the new 


Subform Wizard 


combine^the^f )rn ^ f °™ S already exist ’ the Subform Wizard can be used to 

combine the forms. Follow these steps to use the Subform Wizard: 


Open the main form in Design View and make sure the Control Wizard button 
ff^ion the toolbox is pressed in. 

Click the Subform/Subreport icon Mon the toolbox and draw the outline of 
the subform on the main form. The Subform Wizard dialog box will appear 
when the mouse button is released. 

If the subform has not been created yet, select "Use existing Tables and 
Queries". Otherwise, select the existing form that will become the subform. 
Click Next to continue. 
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You can use an existing forrtv to create your subform or subreport, 
create your own using tables and/gr queries. 


What data would yog like to use for your subform or subreborl 


Use existtng Tables and Queries 

* ■■ •»’ . ' — •• 1 

■ ■£» -'•{."••Ji- -v 

<• Use an existing form: 


SubForm Wizard 



■■■■■■! 

K frmltemOrdeis 

J 



- AT f* • ,jp 



- The next dialog window will display table relationships assumed by Access. 
Select one of these relationships or define your own and click Next. 



■ On the final dialog box, enter the name o the subform and click Finish. 
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Drag-and-Drop Method 

Use this method to create subforms from two forms that already exist Make sure 
that the table relationships have already been set before proceeding with these steps 

. Open the main form in Design View and select WindowITile Vertically to 
display both the database window and the form side-by-side. 



aP Database : Database 




HEFT FI 


iilPSSBg 


Tables 


Queries 


if r mltemOrders 


Forms 


Macros 


Modules 


FaVorftei 


6® Database : Dalabose 


fib limltems : Form 


ss B Queries 




Peports 


Module: 


Favorite 


c.reace rorm in Design view 
Create form by using wizard 
IS ftmCustomerOrder 


icription 


frmltems 

01 frmOrderLine 


icon beside the name of the subform onto the detail section of the 


main 


ffij Create form in Design view 


) Oeate form by using wizard 
(3 frmCustomerOrder 


ascription 


ItemNo 


frmltems 

frmOrderLine 
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CHAPTER 13 
REPORTS 

report 

Reports are used for printing information from the database. A report retrieves the 
data from database tables and presents it in a predefined manner. The main 
difference between Forms and reports is that, using forms we can enter new data, as 
well as change the existing data of database but reports are only used for printing 
information and do not allow the user to enter or change the data of the database. 
ADVANTAGES OF USING REPORT 

1. A Report can be used to retrieves the data from the database tables and presents 
it in a predefined manner. 

2. We can format the data accessed from database through queries and print on the 
paper. 

3. We can also send generated report as e-mail. 

Creating Report Using the Wizard 

Create a report using Access' wizard by following these steps: .-~ 

■ Double-click the "Create report by using wizard" option on the Reports 

• • 

Database Window. 

■ Select the information source for the report by selecting a table or query from 
the Tables/Queries drop-down menu. Then, select the fields that should be 
displayed in the report by transferring them from the Available Fields menu to 
the Selected Fields window using the single right arrow button > to move fields 
one at a time or the double arrow button » to move all of the fields at once. 
Click the Next > button to move to the next screen. 
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Table: Mailing List 


FlrstName 


LastName 

Address 
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Repnil 

jSRWfi'*S a, n “ » 

I ~ '-- 

i-1 


■ Select fields from the list that the records should be grouped by and click the 
right arrow button > to add those fields to the diagram. Use the Priority buttons to 
change the order of the grouped fields if more than one field is selected. Click Next 
> to continue. 




Report Wizard 


Fir st Name 


« 3 - : *i:- 


- - ; r - 

- - T?.. V- t 7l -.r 


—--r:. 


■ ;±,:r:rz?r:. 


FirstName, LastName, Address, City, 
State, PostalCode, HomePhone, 
WorkPhone 


LastName 

Address 

City 

State 

PostalCode 

HomePhone 

WorkPhone 


- If the records should be sorted, identify a sort order here. Select the first field 
that records should be sorted by and click the A-Z sort button to choose from 


ascending or descending order. Click Next > to continue. 
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■ Select a layout and page orientation for the report and click Next >. 


» 



Report Wizard 


?v'; 




| xxxxxxxx ; 

xxxxxxx 

xxxxxxx 

xxxxxx 

xxxxxxxx 

xxxxxx 

xxxxxx 

xxxxxxx 

xxxxxxx 

xxxxx 

xxxxxxxx 

xxxxxxx 

xxxxxxxxx 

xxxxxxx 

xxxxxxx 

XXXXXXX KJWKKW 

xxxxxx xxxxxxxx 

xxxxxx 

xxxxxx 

xxxxxxx 

xxxxxxx 

xxxxx 

xxxxxxxx 


■ Select a color and graphics style for the report and click Next >. 
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llcpoil Wi/uid 


NNhMB 




*>* ’ t*l “ 


-1 «vr- i 




Casual 
Compact 
Corporate 
Formal 
Soft Gray 


KMXXXXX 


KXXX XXXX XX* H 

XXXXX XXXXX 


■ Title 


iN.*i v/.yrt 








« Label above Detail 


Control from Detail 


—sslJ rwi ^ i 

^• . J > _ ■ _ 


i \ 


On the final screen, name the report and select to open it in either Print Preview 
or Design View mode. Click the Finish button to create the report. 



do you want for your report? 


I’ ^Mailing List Reportl 


fir 

8 XS 


. . - 

in the wizard needs to crez 

preview the report ot modify the 

i '■ 

report. 


That’s all the Inforjviatk 
^report,. ,,: v ; 

" Do you went to 
design? 

^ Ero^iewthe 
i ) ‘ Modify the .report's design 


f . v- ...A*.! . . .. 

Vffff-fV' * ft 
A ■ 

fi.KX-.i:,-' >* 

le report? 


Display Help on working with th< 

I <B«*. I 7 




Elnish 


Report Wizard 


Create Repot in Design View 


To create a report from scratch, select Design View from the Reports Database 
Window. 

■ Click the New button on the Reports Database Window. Highlight "Design 
View" and choose the data source of the report from the drop-down menu and click 

OK 
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New llepoit 


fif-Tinn 


Wmm 




Report Wizard 


AutoReport: Columnar 
AutoReport: Tabular 
Chart Wizard 
Label Wizard 


■ You will be presented with a blank grid with a Field Box and form element 
toolbar that looks similar to the Design View for forms. Design the report in much 
the same way you would create a form. For example, double-click the title bar of 
the Field Box to add all of the fields to the report at once. Then, use the handles on 
the elements to resize them, move them to different locations, and modify the look 
of the report by using options on the formatting toolbar. Click the Print View button 
at the top, left comer of the screen to preview the report. 



Mpdtnq Li^.lD. 
Fit ‘M.fJame 
LavtNorne 
A ddre<* 

City 


Printing Reports 

Select FilelPage Setup to modify the page margins, size, orientation, and column 
setup. After all changes have been made, print the report by selecting FilelPrint 
from the menu bar or click the Print button on the toolbar. 
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IMPORTANT ABBREVIATIONS 


1 

HLLs 

High Level Languages 

2 

FORTRAN 

FORmula TRANslation 

3 

IBM 

International Business Machines 

4 

COBOL 

COmmon Business Oriented L.anauaae 

5 

BASIC 

Beginner's All-Purpose Symbolic Instruction Code 

6 

DEC 

Digital Equipment Corporation 

7 

ANSI 

American National Standard Institute 

8 

IDE 

Integrated Development Environment 

9 

DBMS 

Database Management Svstem 

10 


Entity Relationship Diaaram 

11 

RDBMS 

Relational Database Management System 

12 

DBA 

Database Administrator 

13 

SQL 

Structured Query Language / 

Standard Query Lanauaae 

14 

DDL 

Data Definition Lanauaae 

15 

DML 

Data Manipulation Lanauaae 

16 

DCL 

Data Control Language 


ASCII Table 
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IMPORTANT FORMULAS AND EXPRESSION 


s# 

FORMULA 

EXPRESSION 

USED TO 

■■ 


S=Vi*t+ Vi * a *(t*t) 

Calculate Distance Covered 

2 

C=5/9(F-32) 

C=0.55*(F-32) 

Convert Fahrenheit temperature to 

Celsius 

3 ' 

F=(9/5+32)C 

F=(1.8+32)C 

Convert Celsius temperature to 

Fahrenheit 

4 

Kg=lbs/2.2 


-Convert Pound to Kilogram 

1 

5 

Lbs=kg(2.2) 

mgrrririi 

'^Convert Kilogram to Pound 

6 

Area=wh 

BT**” 

Calculate the area of rectangle 

7 

Month=year*12 


Convert year to month 

8 

Area=7rr 2 


' Calculate the area of Circle 

9 

Volume=4/37iR J 

Volume=(4/3)*3.13*(R*R*R) 

Calculate the radius of sphere 

volume 

10 


Area=4*3.144*R*R 

Calculate the radius of sphere Area 


IMPORTANT SERIES GENERATED WITH LOOPS IN C. 


T 

2,4,8,10,12,14,16,18,20 

Even Number Series 

~2~ 

1,3,5,7,9,11,13,15,17,19 

Odd Number Series 

~T 

0, 1, 1,2, 3,5, 8, 13,21 

Fibonacci Series 

~4~ 

2, 3,5,7, 11, 13, 17, 19, 23 

Prime Number Series 

~5~ 

5 * 4 * 3 *2*i 

Factorial of 5 

~~6~ 

1 + 1/2+1/3 ... 1/24 

Sum of Harmonic series 


Available at all book shops 


STOCKIST 

Saad Book Bank Shop # 20 
Gulistan Road, Quetta Cantt. 
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“Computers are incredibly fast, accurate and stupid; 
humans are incredibly slow, inaccurate and brilliant; 
together they are powerful beyond imagination.’ 


Albert Einstein. 


_ Stockist: _ 

Shop # 20 Gulistcin Road, Quetta Cantt 
Ph: 081-22839181 
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